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Forerunner  of  Progress  in 
M i n i n g ,  Q,u arrying,  Construction 

In  the  underground  workings  of  VV'isconsin  Steel  Coal 
Mines  at  Benhain,  Kentucky,  the  coal  is  recosered  by  drill¬ 
ing  eight  7-ft.  holes  into  a  working  face,  loading  each  hole 
with  lii  by  8-in.  cartridges  of  Red  H"  F"  permissible 
powder,  and  priming  each  charge  with  an  electric  detona¬ 
tor.  The  holes  are  fired  singly.  Results  from  the  blasts  ap- 
pro.ximate  6.1  to!is  of  coal  per  pound  of  explosi\  es. 

A  summary  of  the  mining  operations  is  presented  in  an 
article  by  R.  L.  Talbert,  beginning  on  page  7. 


** 

With  a  record  of  hax  ing  worked  596,879  man-hours  without 
a  lost-time  injury  in  1949,  the  employes  of  Pickands  Mather 
&  Company’s  Embarrass  mine  at  Biwabik,  Minnesota,  were 
the  winners  in  the  open-pit  mines  group,  in  the  National 
Safety  C-’ompetition,  The  Sentinels  of  Safety  trophy  and 
flag  were  awarded  to  the  winning  miners  at  ceremonies 
held  at  the  mine  .\ugust  15,  19.50,  with  approximately  300 
company  officials,  employes,  and  guests  participating, 

.\  rex'iew  of  the  proceedings  begins  on  page  10. 

** 

In  Part  II  of  a  series  of  three  articles  entitled  “Blasting 
\’ibrations’  Effects,”  Dr.  L.  Don  Leet  says  that  “experience 
has  shown  that  the  applications  of  Short-Period  Delay 
Electric  Blasting  Caps  improve  fragmentation,  reduce 
backbreak  and  endbreak,  and  spectacularly  reduce  vibra¬ 
tion  in  the  vicinity  of  blasting  operations.  V’ibrations  arc 
waste  by-products  of  blasting  energy.  When  small,  they 
indicate  efficient  use  of  the  explosive  force  doing  its  main 
job— breaking  r(Kk.” 

Further  details  and  factual  data  about  this  important 
subject  may  be  found  on  page  12. 
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During  the  past  five  years,  C.'abot  Construction  C^ompany 
and  the  Rock  Construction  Corporation,  Kingston,  New 
York,  have  concentrated  their  efforts  in  subcontracting  the 
drilling  and  blasting  of  riK-k  formations  on  heavy-construc¬ 
tion  projects  in  eastern  states.  Much  of  their  success  is 
attributed  to  the  employment  of  Short-Period  Delay  Elec¬ 
tric  Blasting  Caps  in  the  control  of  rock  breakage  and  in 
minimizing  backbreak  and  high-bottom  rock  Ix-tween  blasts. 

Please  turn  to  page  17. 

** 

In  Part  HI  of  a  .series  of  articles  entitled  ‘Tales  of  a  Gold 
Miner  in  Nicaragua,”  C.  Carleton  Semple  relates  some  of 
the  difficulties  he  experienced  in  priKTiring  wjuipment  and 
in  finding  suitable  workmen  to  maintain  his  mining  and 
milling  operations.  “We  had  to  lie  satisfied  with  what  we 
could  get  and  do,”  he  reports. 

Part  HI  in  the  series  begins  on  page  20. 

For  the  second  consecutive  year.  Reliance  No.  7  mine  of 
The  Union  Pacific  Coal  Company  was  awardi'd  the  Sentin¬ 
els  of  Safety  trophy  and  flag  for  the  best  safety  record 
among  1.59  bituminous-coal  mines  enrolled  in  the  1949 
National  Safety  Competition.  To  honor  the  two-time 
winners,  company  officials  were  hosts  to  approximately  575 
employes,  their  wives,  and  friends  at  a  dinner-ceremony  in 
Rock  Springs,  Wyoming,  September  22,  19.50.  A  summarv 
of  the  proceedings  is  presented  on  page  24. 
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\  who’s  this 

Sidewalk 

Superintendent! 

]'"  '■  ^Hrl^V /-  _  He’s  a  Gardner-Denver  field 

J  '’**^1  ; '  I  engineer  away  from  the  office — 

^'T —  j. .  J  watching  construction  problems  as 

p  .  I  — _ they  turn  up.  He  knows  first  hand 

t  S  Rl  '  just  what  you  expect  construction 

equipment  to  do  for  you. 

Gardner-Denver  Portables,  for  example,  are  tops  in  dependability. 

Because  they  are  all  water-cooled  —  all  the  way 
down  the  cylinder.  You  can  bank  on  Gardner- 
Denver  Two-Stage  Portable  Compressors  for 
steady  going  regardless  of  temperature,  weather 
or  altitude. 

Choose  any  size  Gardner-Denver  Portable  — 
from  103  to  300  cubic  feet  actual  capacity — for  the 
best  protection  against  compressed  air  emergencies. 

Bulletins  PC- 1 2  and  PC- 13  give  all  the  facts  on 
diesel  and  gasoline  engine  driven  models.  Write 
us  today! 


Model  WH.103 


Model  WH-313 


Model  WH-500D 
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GARDNER-DENVER 

The  Qualify  Leader  in  Compressors,  Pumps  and  Rock  Drills 
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Special  Explosives 
for  Geophysical 
Exploration 


For  seismic  exploration  on  land  or 
under  water,  Hercules  has  devel¬ 
oped  a  full  series  of  special  explo¬ 
sives  to  give  accxirate  recordings 
under  the  varying  conditions  en¬ 
countered  by  field  crews.  These 
explosives  are  quickly  available 
throughout  the  oil-producing 
areas.  Write  for  name  of  nearest 
distributor. 


VIBROGELS^ 

.  .  .  these  special  gelatins  are  designed 
to  give  accurate  records  and  uniform 
results  under  severe  conditions. 


am 


GEIAMITE^  S 

.  .  .  economically  replaces  “Vibrogels” 


IMS. 


for  some  seismic  work. 


SPIRAIOK^ 

.  .  .  time-saving  rigid  cartridge  as¬ 
sembly. 

VIBROCAPS® 

.  .  .  no-lag  seismic  detonators. 

TITAN*  CAPS  10V  and  20V 

.  .  .  for  use  where  extra-strong  det¬ 
onators  are  needed. 


►,  HER.CULES\  POWDER,  COMRAWY  4 
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WILLIAM  HAROLD  HOOVER 


^Villiam  II  aro  Id  II  »over 


PRESIDENT,  ANAOONDA  C:()PPEB  MINING  C:<)MPANY 


A  Biography 

A  FTER  William  Harold  Hoover  was  graduated  from 
Harvarrl  Law  School  in  1913,  with  an  LL.B. 
^  degree,  he  returned  to  Great  Falls,  Montana,  his 
adopted  home  town,  passed  the  bar  examinations,  and 
became  a  member  of  the  local  law  firm  of  Cooper,  Step¬ 
henson  and  Hoover.  The  firm  was  counsel  for  .\naconda 
Copper  Mining  Company,  and  Mr.  Hoo\er  was  given  the 
responsibility  of  looking  after  the  mining  company’s  legal 
business.  He  did  sucb  a  gixrd  job  that  .Anaconda  brought 
him  into  its  organization  at  Butte,  to  be  tbe  company’s 
Western  general  counsel.  Later,  he  was  moved  to  .Ana- 
c-onda’s  headijuarters  in  New  York  (]ity,  to  be  its  general 
counsel.  In  1943,  he  was  made  a  vice  president  of  the 
company;  in  1947,  a  director;  and  in  1949,  its  president. 

Harold,  as  he  is  known  to  his  friends,  was  born  in  Lodi, 
Medina  County,  Ohio,  .April  20,  1889,  the  son  of  Benjamin 
F.  and  Claudia  1.  (Oawford)  Hinner.  His  father,  of 
Fennsvbania  Dutch  (Lancaster  (iounty)  ancestry,  was  a 
superintendent  of  scluKils  and  the  publisher  of  a  news¬ 
paper,  The  Enterprise,  in  Lis  ingston,  Montana.  He  died 
when  Harold  was  six  years  old.  Mrs.  Hoover,  endowed 
with  the  courage  of  her  Siotch-Irish  ancestry,  raised  her 
family  of  three  small  children,  two  boys  and  a  girl,  from 
income  receis  ed  as  a  scluKilteacher. 

While  on  an  uncle’s  farm  in  Ohio,  Harold  attended  a 
country  school  through  the  eighth  grade,  walking  six 
miles  each  day  to  and  from  the  schoolhouse.  Later,  he 
completed  the  high-school  course  in  Great  Falls,  Montana, 
and  in  Fitzgerald,  Georgia. 

After  a  year  at  the  University  of  Georgia  in  .Athens,  he 


transferred  to  Wooster  University,  WiKister,  Ohio,  and 
was  graduated  in  1909  with  a  B..A.  degree.  As  previously 
indicated,  he  continued  his  studies  at  Harvard  Law 
School,  graduating  in  1913  with  an  LL.B.  degree. 

In  1933,  he  was  elected  to  the  presidency  of  The  First 
National  Bank  of  Great  Falls,  resigning  in  1936  to  become 
the  general  counsel  of  Montana  Power  Company.  -Also,  in 
that  year  he  began  his  long  ami  eventful  association  with 
-Anaconda  Copper  Mining  Company- 

During  World  War  I,  Harold  served  as  a  private  in  the 
United  States  Army-  In  1924,  he  was  a  delegate  from  Mon¬ 
tana  to  the  Republican  National  Convention  in  Cleveland- 
The  lure  of  Montana’s  farms  and  ranches  was  in  his 
blood  and,  at  every  opportunity  during  vacation  periods 
tbroughout  his  school  and  college  years,  Harold  returned 
there  to  work  in  a  variety  of  jobs.  In  1921,  he  bought  a 
cattle  ranch  near  Belt,  Montana.  I’oiir  years  later,  he 
began  to  raise  registered  Hereford  cattle.  Ever  since,  he 
^  has  continued  this  activity  and  the  breeding  and  raising  of 
pedigreed  Herefords  is  still  one  of  his  major  hobbies. 

Mr.  Hoover  is  a  member  of  the  Imard  of  directors  of  The 
National  City  Bank  of  New  York;  The  PYrst  National  Bank 
of  Great  F’alls;  -Anaconda  W'ire  &  Cable  Company;  Butte, 
-Anaconda  &  Pacific  Railway  C.’ompany;  Butte  Water  Com¬ 
pany;  -Andes  C-opper  Mining  Company;  Chile  Copper 
Company;  Chile  Exploration  Company;  CJhile  Steamship 
Company,  Inc.;  Green  Cananea  Copper  Company;  The 
-American  Brass  Company;  and  International  Smelting 
and  Refining  Company.  -Also,  he  is  a  member  of  the  board 
of  trustees  of  Roosevelt  Hospital,  New  York  Citv. 

Harold  holds  memberships  in  the  American  Bar  Asso¬ 
ciation,  Montana  Bar  As.sociation,  National  -A-ssociation  of 
-Manufacturers,  Great  F'alls  Chamber  of  Commerce  (a 
former  president),  Kiwanis  International  (a  former  dis¬ 
trict  governor),  Clove  A’alley  Rod  &  Cun  Club,  Sleepy 
Hollow  (Country  Cdiib,  India  Hous«“,  The  Citv  Midday 
Club,  and  Tbe  Recess  Cdiib. 

William  Harold  Hixwer  married  Grace  M.  Young,  june 
15,  1915,  in  Cleveland,  Ohio.  They  have  one  child,  an 
adoptetl  son,  John  M.  Hixjv  er.  The  family  home  is  at  1039 
West  Broadway,  Butte,  .Montana. 

Harold  has  been  an  enthusiastic  hunter  and  fisherman 
since  boyhood  days.  In  recent  years,  because  of  the 
demands  of  his  business  affiliations,  he  limits  his  field  and 
stream  activities  to  week-end  expeditions,  with  fellow 
members  of  the  C.'love  A’alley  Rod  &  Cun  Club  in  its 
outdoor  preserves  in  New  York’s  Duchess  County,  and 
visits  to  his  ranch  in  Montana. 
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Defense  Produetion  Aet  of  1030 
Status  of  Government  Aid  Program 

Senator  Joseph  C.  O’Mahoney,  Wyoming,  chairman 
of  the  Interior  and  Insular  Affairs  Committee,  issued 
a  memorandum  recently  to  explain  the  reasons  for 
delay  by  the  Government  in  making  financial  aid  avail¬ 
able  for  the  encouragement  of  mining  under  the  De¬ 
fense  Production  Act  of  1950.  Although  the  Defense 
Production  Act  was  approved  September  8,  1950, 
authorization  for  loans  and  grants  was  not  effective  un¬ 
til  the  Excess  Profits  Tax  Act  was  passed  on  January  3, 
1951.  This  was  because  under  'the  Internal  Revenue 
Code  all  those  who  received  loans,  or  other  payments 
for  the  encouragement  of  mining,  were  required  to  re¬ 
port  them  as  gross  income  in  their  tax  returns.  The 
Act  of  January  3,  1951,  exempts  from  gross  income 
such  loans  or  other  payments  made  by  the  Government 
for  defense  purposes. 

An  organization  of  80  field  examiners  has  been  set 
up  and  is  operating  out  of  the  regional  headtjuarters 
of  the  U.  S.  Bureau  of  .Mines,  in  Denver,  to  examine 
the  properties  of  applicants  under  the  provisions  of 
Sections  302  and  303  of  tlie  Defense  Production  Act. 
This  law  authorizes  the  President  to  make  loans  and  to 
give  other  aid  to  private  businesses  to  help  to  stimulate 
the  exploration,  dexelopment,  and  mining  of  strategic 
and  critical  metals  and  minerals.  New  application 
forms  for  loans  and  other  types  of  aid  are  in  prepara¬ 
tion.  Also,  a  small-mine  aid  program  is  expected  to 
be  ready  by  the  time  mining  operations  can  be  started 
ill  the  spring  of  1951. 

Only  seven  contracts  had  bet>n  made  with  domestic 
c-orporations  at  the  time  the  memorandum  was  issued 
late  in  January,  but  many  more  applications  were  being 
processed.  It  was  predicted  that  in  the  near  future  a 
substantial  number  of  mining  enterprises  should  be 
receiving  goxernment  support  so  that,  to  the  fullest 
extent  possiiile,  supplies  of  strategic  and  critical  metals 
and  minerals  within  the  United  States  will  be  available. 

The  Defense  Minerals  .Administration  is  headed  by 
Dr.  James  Boyd,  director  of  the  United  States  Bureau 
of  Mines.  According  to  Dr.  Boyd,  this  administration 
has  three  principal  objectives:  first,  to  maintain  pro¬ 
duction  from  existing  sources  of  mineral  supplies; 
second,  the  expansion  of  production  from  known  but 
practically  inactive  sources;  and  third,  the  encourage¬ 
ment  of  exploration  and  development  of  new  sources, 
particularly  in  the  continental  United  States. 


Department  of  Defense 
Notes  on  Mobilization 

From  the  Office  of  the  Secretary  of  Defense  comes 
the  following  information:  John  D.  Small,  chairman  of 
the  .Munitions  Board,  has  urged  the  .Army,  Navy,  and 
.Air  Force  to  speed  up  contracts,  especially  for  those 
major  items  which  reijuire  a  long  time  to  produce.  The 
Munitions  Board  has  been  strengthened  by  reorganiza¬ 
tion  and  by  placing  more  top  business  men  on  the 
staff.  .A  major  change  was  the  setting  up  of  a  separate 
office  for  stock-pile  management,  to  handle  stock-piling 
programs  and  operations.  Roscoe  Seybold,  former  vice 
president  of  Westinghouse,  is  in  charge  of  this  office, 
as  vice  chairman. 

The  question  of  allowing  accelerated  depreciation  re¬ 
sulting  from  abnormally  intensive  use  of  equipment  in 
emergency  production  is  being  given  consideration  by 
the  Munitions  Board  and  the  military  departments. 

In  expanding  current  procurement  in  preparation  for 
possible  full  industrial  mobilization,  a  critical  analysis 
is  being  made  to  determine  the  possibilitv  of  changing 
specifications  to  permit  the  use  of  substitutes  for  critical 
materials  wherex  er  possible. 

New  Estimates  on  Goal  Reserves 

In  a  progress  report  on  its  studies  to  determine  tht 
c-oal  reserves  of  the  United  States,  the  Geological 
Survey  announces  that  we  have  1.2  trillion  tons  that 
are  recoverable,  and  that  about  30%  of  this  tonnage 
is  economically  recoverable.  The  report  indicates  that 
this  vast  reserve  comprises  about  50%  bituminous  coal, 
19%  subbituminous,  30%  lignite,  and  1%  anthracite. 

“Despite  the  relative  increase  in  the  use  of  other 
fuels  during  the  last  30  years,”  reports  Secretary  of  the 
Interior  Chapman,  “coal  remains  one  of  the  founda¬ 
tions  of  our  national  security’  in  its  contained  reserves 
of  energy.  .Although  we  are  fortunate  to  possess  this 
great  resource,  prudence  dictates  that  it  be  mined 
with  maximum  efficiency;  that  the  different  ranks  and 
qualities  of  coal  be  used  for  the  purposes  to  which 
they  are  best  suited;  and  there  continues  to  be  a  stable 
and  flourishing  .coal-mining  industry.” 

The  report  contains  miu’h  statistical  information  by 
states  and  by  ranks  of  c-oal.  It  may  be  obtained  from 
the  Geological  Survey  bv  asking  for  “Circular  94— 
C^oal  Resources  of  tin-  United  States,  a  Progress  Report. 
November  1,  1950.” 
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DRILLING  BLAST  HOLES;  After  a  face 
has  been  undercut,  two  men  start  drilling; 
eight  holes  7  ft.  deep  into  the  coal  for  blast¬ 
ing  with  1%  by  8-in.  cartridges  of  Hercules 
Red  H  F  permissible  powder. 


An  abandoneJ  mine  at  Benbam  was  reopened  and  Is  bein( 
operated  sueeessfully  through  sbillful  applieations 
of  modern  equipment  and  teebniques 

R.  L.  TALBERT* 


Tiik  Wisconsin  Steel  Coal  Mines  at 
Benham.  Harlan  County,  Ken¬ 
tucky,  a  subsidiary  of  International 
Harsester  Company,  ships  most  of  its 
production  of  local  coal  to  the  Har¬ 
vester  Company’s  steel  mill  in  Chicago, 
Illinois,  where  it  is  processed  in  a  coke 
and  b\-products  plant.  The  coke  is 
used  in  making  steel  for  all  Harvester 
Company  products. 

The  underground  mining  of  coal  at 
Benham  was  begun  in  1910,  >vhen  the 
driftmouth  at  No.  1  mine  was  opened 
in  the  Benham  Spur  region  of  Black 
Mountain.  The  mine  was  operated  con- 

•Acting  Safely  Super\isor, 

W'isconsin  Steel  Coal  Mines, 

International  Harvester  Co., 

Benham,  Kentucky. 


tinuously  from  that  time  until  its  clos¬ 
ing  in  October,  1948.  Another  under¬ 
ground  operation,  designated  as  No.  2 
mine,  was  opened  in  the  Looney  Ridge 
section  in  1918.  It  was  l(x;ated  to  the 
north  of  No.  1  mine  and  separated  by 
a  valley  in  which  the  community  of 
Benham  was  built,  .\fter  being  oper¬ 
ated  for  a  period  of  eight  years,  this 
mine  was  closed  in  1926. 

During  and  immediately  following 
World  War  II  years,  the  company’s 
operating  management  at  Benham 
made  a  study  of  the  Looney  Ridge 
territory  to  determine  whether  or  not 
the  old  No.  2  mine  could  be  reopened 
and  mined  successfully.  It  was  known 
that  the  Ixmndarv  of  No.  2  mine  still 


contained  a  sizable  reserve  of  “C” 
seam  coal,  with  e.xcellent  projrerties  for 
metallurgical  puriwses.  It  was  d»*cided 
to  rtHtpen  the  mine  and  to  c-onvert  op¬ 
erating  and  producing  methods  from 
the  old  hand-loading  method  to  mml- 
ern  mechanization  technitiues.  After 
inspecting  various  mechanical  etjuip- 
ment  and  visiting  a  number  of  mecha¬ 
nized  mines,  it  was  finally  decided  to 
install  shaker  conveyors  and  rubber 
lx‘lts  in  the  mine.  Many  factors  were 
given  careful  consideration,  including 
the  immediate  draw-rock  overlying  the 
coal  seam  which  would  necessitate 
close,  heav  y  timbering. 

The  overburden  in  the  area  of  the 
No.  2  mine  ranges  in  thickness  from 
approximately  500  to  1,100  ft.  Directly 
over  the  coal,  the  rtxtf  stratum  consists 
of  a  layer  of  pixtrly  laminated  slate  and 
shale,  from  18  to  48  in.  thick.  It  tends 
to  separate  from  the  sandstone  main 
roof  very  soon  after  the  coal  face  is 
undercut.  The  “C”  seam,  averaging  60 
in.  in  thickness,  is  exceptionally  clean. 
The  bottom  consists  generally  of  fire 
clay,  soft  in  some  places  in  the  mine 
and  fairly  hard  in  others.  The  Kentucky 
Department  of  Mines  and  Minerals 
classifies  the  mine  as  nongassy.  Meth¬ 
ane  has  never  been  detected  in  return 
air  samples  in  excess  of  the  limits  set 


THE  EXPLOSIVES  ENGINEER  •  JANTJARY-FEBRUARY,  1951 


-Ui-m.- 


\ 


\ 


by  both  the  State  Department  and  th(“ 
U.  S.  Bureau  of  Mines. 

Relraining  KmployeH 
In  February,  1947,  the  “B”  seam,  ap- 
pro.ximately  30  ft.  under  the  “C”  seam, 
was  opened  and  entries  for  haulage 
were  driven  directly  under  the  pro¬ 
jected  “C”  seam  workings.  When  No.  1 
mine  was  closed  in  October,  1948,  a 
fairly  abrupt  change  was  made  for  the 
majorit>’  of  men  from  hand-loading  to 
conveyor  loading.  This  change,  of 
course,  created  problems  and  the 
super\isory  organization  was  imme¬ 
diately  faced  with  the  job  of  retraining 
employes  in  a  different  method  of  work. 
Many  of  the  men  had  never  seen  the 
mechanical  equipment  that  was  intro¬ 
duced  and,  naturally,  they  were  inex¬ 
perienced  in  its  operation  and  with  its 
capabilities.  The  training  program  was 
immediately  undertaken,  and  in  the  en¬ 
suing  months,  the  situation  impro\’ed 
tremendously.  Realizing  that  such  a 
problem  will  be  a  continuous  one,  the 
management  plans  to  continue  the 
crew  training.  In  all  probability,  this 
will  take  the  form  of  time  studies, 
proper  work  methods  to  integrate  pro¬ 
duction  and  safety,  and  individual 
training  for  the  operators  of  various 
t>  i>es  of  equipment. 

The  face  equipment  in  a  typical 
working  room  consists  of  a  shaker  con¬ 
veyor  with  an  overlapping  right-angle 
turn  assembly,  a  permissible  shortwall 
cutting  machine,  a  permissible  hand¬ 
held  drill,  steel  screw  jacks  for  use  at 
the  face,  and  extra  pan  material  to  Ih" 
added  as  the  room  advances.  Nor¬ 
mally,  a  crew  of  five  men  works  in  each 
room.  .\s  the  working  place  advances, 
the  roof  is  supported  with  4  by  8-in.  by 
14-ft.  wooden  cross-collars  set  on  ap¬ 
proximately  2-ft.  centers.  As  sufficient 
coal  is  loaded  out  for  clearance,  these 
cross-collars  are  set  in  place  on  steel 
jacks,  ami  wooden  posts  are  then  set 
under  the  bars. 

Rooms  are  turned  at  right  angles  to 
the  butt  entries  on  72-ft.  centers  and 
are  driven  36  ft.  wide  to  their  limit  of 
250  ft.  The  36-ft.  pillar  is  then  ex¬ 
tracted  in  its  entirety. 

The  Work  Cycle 

The  work  cycle  begins  with  the  oper¬ 
ation  of  a  Jeffrey  35  BCS  shortwall 
undercutting  machine,  with  an  8-ft. 
cutter  bar  to  cut  the  face.  As  soon  as 
there  is  sufficient  room,  two  other  mem- 
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l.O.ADING  DYNAMITE  CTI.AKCES;  The  eight  drill  holes  in  the  coal  working  face  are  loaded 
with  H4  by  8-in.  cartridges  of  Hercules  Red  H  F  permissible  powder.  The  primer  cartridge 
is  always  inserted  first  in  each  drill  hole,  with  the  "business  end"  of  the  electric  detonator 
pointing  toward  the  remainder  of  the  explosives  charge.  Each  loaded  hole  is  tamped  to  the 
collar  with  rock-dust  dummies. 


BLASTI.NC  RESl'ETS:  Blasts  in  the  working  faces  yield  approximately  52  tons  of  coal  in 
each  cut,  representing  a  ratio  of  about  6.1  tons  of  coal  per  pound  of  explosives.  A  substantial 
percentage  of  block  and  egg  coal  is  generally  obtained  from  the  blasts. 


\ 


AFTER  A  BLAST:  The  blasted  coal  is  transported  from  the  face  to  the  butt  entry-  by  a  shaker  conveyor  with  an  overlapping  right-angle  turn 
assembly.  The  conveyor  discharges  onto  a  ;JO-in.  rubber  belt. 


started,  the  crew  evacuates  the  work¬ 
ing  place,  and  at  least  one  man  guards 
each  entrance  to  the  place.  The  two 
bottom,  or  snubber,  holes  are  fired 
singly  by  means  of  a  permissible  shot¬ 
firing  device  on  the  cap-lamp  Itattery. 
The  two  top  holes  are  then  fired  singly 
and,  finally,  the  four  rib  holes  are  fired 
(Continued  on  page  26) 


Ihts  of  the  crew  start  behind  the  ma¬ 
chine  operators  and  drill  eight  7-ft. 
holes  into  the  face.  The  fifth  man  in  the 
crew  is  usually  busy  setting  wooden 
legs  under  the  cross-collars,  originally 
supported  on  steel  jacks.  .After  finish¬ 
ing  the  timbering,  he  begins  dusting 
out  the  undercut  face  as  the  machine 
crew  finishes  the  cut.  The  two  men 
drilling  proceed  across  the  face  close 
In-hind  the  machine  crew.  .As  soon  as 
the  face  is  undercut,  the  Jeffrey  ma¬ 
chine  is  pulled  to  the  right  rib  of  the 
working  place  and  the  operators  dis¬ 
assemble  the  overlapping  right-angle 
turn  so  it  can  be  moved  to  the  face. 
The  two  drillers  help  with  this  opera¬ 
tion  after  they  have  finished  drilling. 
The  four  men  move  up  the  face  and 
add  pans  to  the  room  pan-line  as 
needed,  and  assemble  the  overlapping 
right-angle  turn  so  that  the  face  pan  is 
only  about  1  ft.  from  the  freshly  under¬ 
cut  face.  While  the  pan-line  is  being 
assembled,  the  fifth  man  finishes  dust¬ 
ing  the  undercut  and  proceeds  to  the 
section  storage  magazines  for  the  re- 
cpiired  number  of  cartridges  of  per¬ 
missible  powder,  the  detonators  and 
the  dummies. 

The  four  rib  holes  and  two  bottom, 
or  snubber,  holes  ^toward  the  center  of 
the  face  are  then  loaded  with  four  Di 
by  8-in.  cartridges  of  Hercules  Red 
H*F  permissible  powder.  The  two  top 
holes  toward  the  center  of  the  face 


from  each  rib  are  loaded  with  five  car¬ 
tridges  of  Red  H  F.  I  The  primer  car¬ 
tridge  is  inserted  first  in  each  hole,  with 
the  “business  end”  of  the  electric  deto¬ 
nator  pointing  toward  the  remainder 
of  the  charge.  Each  loaded  hole  is 
tamped  to  the  collar  with  rock-dust 
dummies.  When  all  necessary  “dead- 
work”  is  completed,  the  pan-line  is 


ROOF'  SUPPORT:  As  a  working  place  advances,  the  roof  is  supported  with  wooden  cross¬ 
collars  set  on  approximately  2-ft.  centers.  The  cross-collars  are  subsequentiv  set  on  steel  jacks. 
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THE  AWARD:  T.  C.  Thielnian,  general 
superintendent  of  Pickands  Mather  & 
Company’s  East  Mesabi  district,  accepts  the 
award  of  the  trophy  from  J.  I.  Ilorty, 
managing  editor.  The  Explosives  Engineer. 


of  596.S79  iiian-hoiiis  at  Kiiiharrass 
miiM'  was  the  l)t*st  record  of  all.  You 
men  are  deserviiijr  of  sincere  congratu¬ 
lations  on  this  magnificent  accom¬ 
plishment  in  safety  on  the  j(tl).” 

In  addition  to  the  trophy,  Mr.  flortv 
awarded  a  Sentinels  of  Safety  Hag  to 
the  mine  with  th<“  hope  that  it  will  be 
flown  oxer  the  property  and  be  an  in- 
centix’e  to  all  to  keep  np  the  giKxl  work 
of  maintaining  safe  operations. 

T.  C.  Thiehnan,  general  snperin- 
tc-ndent  of  tiu'  East  Mesabi  district  of 
Pickands  .Mather  tk  (’ompany,  ac- 
CH'pted  the  trophy  and  flag  on  behalf 
of  his  asscx'iates.  .After  thanking  the 
mint'rs  for  their  splendid  achic-yeinent, 
he  said,  “In  winning  this  award,  three 
of  the  most  important  things  mani¬ 
fested  were,  in  my  opinion,  the  spirit, 
the  cMithnsiasm,  and  the  whole-hearted 
c<M)peration  of  'yon  men  in  carrying 
out  company  safety  rules  in  thc“  mine.” 

.After  reading  a  telegram  of  con- 
gratnlations  from  Elton  Hoyt,  second 
senior  partner  in  Pickands  Mathc-r  & 
(.'oinpanv,  Mr.  Thielman  asked  Ben 
Cam.stantine,  chairman  of  the  Em¬ 
ployes’  Safety  Committee,  and  John 
Erickson,  chairman  of  the  Forc'inen’s 
Safety  (,’ommittee,  to  comment  on  the 
award.  “Each  day  we  go  to  onr  work.” 
said  Mr.  Constantine,  “witlj  the 
thought  that  we  ha\  e  families  at  home 
whom  we  lose  and  cherish,  and  we 
want  to  come  home  safe  to  those 
familit's.”  Mr.  Erickson  thanked  c'ach 
miner  for  his  efforts  to  work  safely.  1  le 
recallc'd  that  on  December  31,  1949, 
“we  gave  very  spc*cial  instructions  to 
everyone  to  be  e.xtra  careful.  We  were 
almost  afraid  to  open  or  close*  a  dtM)r 
for  fear  of  hurting  somc-one  and  spoil¬ 
ing  onr  perfc'ct  rt'cord.” 

John  .A.  Johnson,  district  c'liginecT 
for  U.  S.  Bureau  of  Mines,  was  ne.vt 
called  upon  by  Mr.  Kohn.  and  he  pre¬ 
sented  Cc*rtificates  of  .Achievement  in 
Safety,  signed  by  Dr.  James  Boyd,  the 
director  of  the  Bureau,  to  each  man 
in  the  mine  organization.  In  his  re¬ 
marks.  Mr.  Johnson  commentc'd  upon 
the  fact  that  the  Sc'ntinels  of  Safety 
trophy  had  been  won  by  a  Pickands 
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Math  er  Sc  Oompany 
Emb  arrass  M  ineps 


awarded  to  th  e  winners 
^roup  In  the  1949 
Competition 


in  which  to  work.  He  then  introduced 
JiKseph  1.  Ilorty,  managing  editor  of 
The  ExPLosiyps  Engineer,  who  made 
the  official  award  of  the  Sentinels  of 
Safety  trophy  and  flag. 

In  his  remarks,  Mr.  Ilorty  brought 
out  the  fact  that  the  1949  National 
Safety  (Competition  marked  the  2.5th 
annix  ersary  of  this  nation-xvide  project. 
“In  the  first  contest  25  years  ago,”  he 
said,  “there  were  200  plants  enrolled. 
None  of  them  xvorked  through  the 
year  1925  without  a  lost-time  injury. 
In  1949,  there  xx'ere  646  mines  and 
(juarries  participating,  and  202  of 
them  did  not  have  a  single  lost-time 
accident  during  the  entire  year. 

“There  were  30  open-pit  mines  that 
reported  injnrv-free  rec'ords  in  1949,” 
continued  the  speaker,  “but  the  record 


Pickands 

Honors 


Sentinels  o  (  Safety  tro  pliy 
in  tke  open-pit  mines 
National  Safety 


I.mi'RKSsix  e  ceremonies  xvi-re  held  on 
the  grounds  of  Pickands  Mather  & 
(Company’s  HCmbarrass  mine,  Biwabik, 
Minnesota.  .August  1.5,  19.50,  to  mark 
the  formal  award  of  the  Sentinels  of 
Safety  trophy  and  flag  to  the  mine  em- 
plox’es  for  xx’inning  top  honors  in  the 
open-pit  mines  group  in  the  1949 
National  Safety  (Competition.  .Approxi¬ 
mately  .3(K)  company  officials,  em¬ 
ployes,  and  guests  participated. 

H.  F.  Kohn,  superintendent  of  Em¬ 
barrass  mine,  was  master  of  cere¬ 
monies.  He  extended  his  congratula¬ 
tions.  as  xxell  as  those  of  the  l(K‘al 
snperx  i.sorv  force,  to  the  winning  min¬ 
ers  and  expressed  gratitude  to  the 
management  jx*rsonnel  and  his  fellow- 
xx’orkmen  for  their  splendid  cixipera- 
tion  in  making  the  mine  a  safe  place 


TYPICAL  SCENE:  A  part  of  the  group  of  miiieni,  company  officials,  and  guests  as  they  listened  to  T.  C.  Thielman's  congratulatory  remarks. 


STOP,  LOOK,  LISTEN:  “On  December  31,  1949,  we  were  almost  afraid  to  open  or  close  a  door  for  fear  of  hurting  someone  and  spoiling  our 
perfect  record,”  said  John  Erickson,  chairman  of  the  Eoremen’s  Safety  Committee. 


jraiiu'  at  (^liicago.  Like  the*  c-ollegf 
playtTS.  you  lia\'t*  tUMnoiistratod  the 
\alue  of  tfamwork  and  ctMtrdinated 
effort.  WV’re  all  proutl  of  you.”  The 
.speaker  eoneluded  his  remarks  by  ex¬ 
tending  congratulations  to  the  Em¬ 
barrass  miners  from  Mr.  Block  of  In¬ 
land  .Steel  Company,  Mr.  Mauthe  of 
Youngstown  Sheet  and  Tube  Com¬ 
pany,  and  Mr.  Peterson  of  Bethlehem 
Steel  Company. 

E.  J.  Fearing,  the  company’s  gen¬ 
eral  superintendent  in  the  llibbing 
district,  spoke  of  his  pride  in  haxing 
had  a  part  in  the  \  ictory— he  was  gen¬ 


eral  superintendent  of  the  mines  in  the 
area  tluring  the  time  that  the  trophy 
was  earned  and  won.  “.Ys  Mr.  (.'his- 
holm  has  said,  you’re  a  fine  ball  team. 
Co  out  and  win  the  c-ontest  again.” 

The  program  was  brought  to  a  close 
by  the  raising  of  the  Sentinels  of 
Safety  flag  under  Old  Clory,  by  C’.  .A. 
Ilelmer,  safety  inspector  for  the  eom- 
pany  in  th»'  East  Mesabi  district,  as¬ 
sisted  by  Er\  in  Kieren,  chief  clerk  in 
the  mine  office.  .As  the  flag  was  at¬ 
tached,  the  bugle  call  ‘To  the  C’olors” 
was  sotmded  by  Elmer  Beck,  a  mem¬ 
ber  of  the  mine’s  office  staff. 


Mather  mine  12  limes  since  the  com¬ 
pany  entered  the  National  Safety 
(a)mpetition  in  1930.  He  also  pointed 
out  that  one  of  the  ore  mines  in  the 
Minnesota  and  Miehigan  di.stricts  had 
bec'ii  the  winner  of  the  trophy  in  20 
of  the  25  annual  eontests. 

.A.  1).  (dii.sholm,  general  manager  of 
Piekands  Mather  &  Company,  was  the 
next  speaker.  .After  saluting  the  men 
for  their  victory,  he  said,  “I  like  to 
eompare  the  employes  of  Embarrass 
mine  with  the  eollege  all-star  football 
players  who  reeentlv  beat  the  country’s 
top  professional  team  in  the  annual 


When  the  ceremonies  were  over,  some  officials  and  guests  of  Piekands  Mather  &  Company  posed  for  the  photographer 
in  front  of  the  mine  office  at  Biwahik,  Minnesota. 
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Blasting  V^iLrations’ 


L.  [>C)N  LEE  r* 

Praetleally  every  th  in^  that  moves  generates 
elastic  vibrations,  physically  the  same  as 
th  ose  generat  eJ  hy  hi  asting  wl  th  explosives 


I 


Eahth  waves  from  blasting  normal¬ 
ly  range  in  frerjnency  from  about 
3  to  50  cycles  per  second,  depending 
on  the  types  of  rock  or  earth  and  the 
size  of  the  blast.  Surface  was’es  are 
.seldom  of  higher  frequency  than  10 
to  15  cycles  per  second  in  any  material. 
If  such  wax’es  could  be  photographed 
(they  cannot,  because  of  their  micro¬ 
scopic  heights),  they  would  be  found 
crennlating  the  surface  in  a  manner 
not  unlike  that  of  waves  on  water. 
Their  wave  lengths,  or  distances  from 
crest  to  crest,  range  between  about 
100  ft.  and  1,000  ft. 

The  earth  waves  which  are  of  pri¬ 
mary  interest  from  the  standpoint  of 
effects  on  structures  are  the  surface 
waves,  which  carry  o\er  95*'!  of  the 
energy  at  points  more  than  a  few  feet 
from  a  blast.  \s  they  pass  a  house 
or  otlu>r  structure,  they  cause  the 
foundation  to  move  just  as  earth  par¬ 
ticles  in  their  path.  These  movements 
were  described  in  defining  the  differ¬ 
ent  wa\'e  tNpes.  Tin’s  motion  is  usually 
sufficiently  rapid  to  make  it  difficult 
for  the  building’s  superstructure  to 
follow  exactly,  owing  to  its  inertia. 
.\s  a  result,  strains  are  set  up  in  the 
•Professor  of  Geoloj^’;  Seismologist  in 
Charge,  Seismograph  Station,  Harsard 
University,  Cambridge,  Massachusetts. 
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PART  II 


building.  They  are  essentially  the 
same  as  they  would  have  been  had 
the  foundation  been  clamped  firmly 
while  only  the  superstructure  moved. 
This  latter  cxindition  obtains  during 
a  strong  wind. 

W’hen  an  earth  wave  300  ft.  from 
crest  to  crest  passes  a  30-ft.  house, 
the  house  moves  as  a  unit,  as  would 
a  large,  slightly  flexible  crate  on  an 
ocean  wave.  If  it  were  large  enough 
to  cause  damage,  the  effects  would 
be  observed  throughout  the  building. 
This  mechanism  by  which  earth  waves 
affect  buildings  is  quite  different  from 
that  involved  in  some  “popular”  ideas 
that  vibrations  from  the  ground  hit 
the  side  of  a  building  like  a  missile, 
or  run  hither  and  von  along  the  frame 
members,  hitting  an  occasional  plaster 
panel  like  the  blow  of  a  hammer. 

Nature  «»f  the  Terrain 

The  actual  amount  of  motion  im¬ 
parted  to  a  building  by  an  earth  wave 
depends  in  part  upon  the  nature  of 
the  terrain  at  the  point  in  question. 
This  arises  from  the  different  wavs 
in  which  earth  materials  respond  tv 
applied  force.  For  example,  a  shove 
of  one  pound  per  square  inch  on  a 
sand  mass  woidd  distort  it  more  than 


the  same  force  applied  to  a  mass  of 
granite.  As  a  result,  an  earth  wave  as 
it  moves  across  the  surface,  trans¬ 
mitting  its  energy  from  point  to  point, 
will  cause  granite  in  its  path  to  yield 
or  be  displaced  less  than,  say,  sand 
at  the  same  point  under  the  same 
elastic  force.  This  situation  leads  to 
a  spotty  distribution  of  damage  fre- 
(piently  observed  in  the  region  of  a 
strong  earthejuake.  In  the  vicinity  of 
Tokyo  on  September  1,  1923,1  some 
structures  oti  deep  alluvial  ground 
were  much  more  severely  shaken  than 
others  many  miles  clo.s«‘r  to  the  sourc<', 
but  resting  on  rock. 

These  differences  in  responsiveness 
of  earth  materials  ha\  e  been  evaluated 
in  general  terms  and  are  described  by 
what  mav  be  called  a  terrain  coeffi¬ 
cient.  If  the  shaking  produced  by  a 
wave  at  a  given  point  on  rock  is  as¬ 
signed  a  coefficient  of  1,  it  has  been 
observed  that  the  same  wave  at  the 
same  point  would  .shake  or  displace 
a  structure  on  average  overburden 
(not  more  than  II  to  If  wave  length’s 
thickness  of  soil  over  rock)  10  times 
as  much.  .Accordingly,  normal  over- 
biirden  can  be  said  to  have  a  terrain 
coefficient  of  10.  .Abnormally  deep 
overburden,  wave  length  or  more 
in  thickness,  of  water-soaked  sand  and 
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loam  may  ha\e  a  terrain  ctH'lficieiit 
as  high  as  :M). 

This  terrain  eoeffieient  should  not 
he  eonfns(‘d  with  the  ellect  of  differ¬ 
ent  earth  materials  in  damping  out 
or  absorbing  energy  as  a  wave  travels 
along  the  ground.  If  a  wave  travels 
1,(K)0  ft.  in  abnormally  deep  over¬ 
burden,  it  will,  at  the  end  of  that 
travel,  possess  considerably  less  of  its 
original  energy  than  it  would  at  the 
end  of  a  course  of  1,0(K)  ft.  in  granite. 
.At  the  end  of  the  l,0(X)-ft.  journey, 
however,  no  matter  what  its  past  his¬ 
tory,  the  wave  will  produce  a  greater 
displacement  in  abnormal  overburden 
than  in  rock  at  the  same  point,  as  in¬ 
dicated  by  the  respecti\  e  terrain  coeffi¬ 
cients. 

The  U.  S.  Bureau  of  Mines  devel¬ 
oped  an  empirical  formula  that  ex¬ 
presses  the  maximum  amplitude  of 
\  ibration  in  terms  of  weight  of  explo¬ 
sive  charge  and  distance,  for  average 
oxerburden,  where  the  explosive  is 
detonated  simultaneously.  The  formula 
is: 

(■2  3 

A=  J  ().(X)1) 


where  A  =  maximum  residtant  ampli¬ 
tude  in  inches 


C]  =  explosixe  charge  in  pounds 
d  —  distance  in  fe,et 
e  =  base  of  natural  logarithms 
(2.72) 

The  limits  of  the  formula  are: 


(diarge 

l.(KH)-  1.5,(KX)  lbs. 
1(X)-  1,(XX)  lbs. 
10-  1(K)  lbs. 


Distance 
.■5(X)  -  6,(XX)  ft. 
1(X)-6,(XX)  ft. 
1(X)-  l.(XX)  ft. 


The  numbers  gi\en  by  this  formula 
are  to  be  dix  ided  by  10  for  rock  out¬ 
crops  and  midtiplied  by  3  for  abnor¬ 
mally  thick  oxerburden.  They  have 
been  checked  extensix  ely  by  the  Bu¬ 
reau  of  Mines,  as  xxell  as  by  many 
independent  investigators,  and  found 
to  be  highly  accurate  within  the  limits 
iK'eded  for  practical  engineering  pur¬ 
poses.  Table  I  gives  figures  computed 
from  this  formula. 

The  displacements  of  Table  I  are 
produced  wl.,pn  the  explosive  is  deto¬ 
nated  essentially  simidtaneously.  Tech¬ 
niques  hax  e  been  developed  by  which 
the  vibration  from  a  given  total 
amount  of  explosive  is  appreciably  re¬ 


TABLE  1-Displacrment'  for  Various  Weights  of  Explosives,  Inch 


Weight  of  DifUmce  from  Blast,  Feet 


explosives 

pmmds 

1(X) 

2(X) 

.■300 

4(X) 

.5(X) 

6(X) 

7(X) 

800 

960 

10 

0.(X)29 

0.0025 

0.(X)22 

0.(X)19 

().(X)16 

0.0014 

0.0013  0.(X)11 

0.0010 

20 

.0045 

.(X);39 

.(X)34 

.0030 

.0026 

.0023 

.(X)20 

.(X)17 

.0015 

:30 

.0059 

.00.52 

.(X)45 

.(X)39 

.00.34 

.0030 

.0026 

.0022 

.0020 

40 

.0072 

.(X)6.3 

.(X),54 

.(X)47 

.(X)41 

.00:36 

.00:32 

.0027 

.0024 

50 

.0084 

.0073 

.006.3 

.(X),5.5 

.0048 

.0642 

.0037 

.0032 

.0028 

60 

.0095 

.0082 

.0072 

.0063 

.0054 

.(X)47 

.0042 

.00:36 

.0031 

70 

.010 

.(X)91 

.0079 

.0069 

.0060 

.0052 

.0047 

.00.39 

.0035 

80 

.011 

.(X)99 

.(X)86 

.(X)75 

.0065 

.(X)57 

.0051 

.(X)43 

.00:38 

90 

.012 

.011 

.0093 

.(X)81 

.0070 

.0061 

.00.55 

.0046 

.0041 

1(K) 

.013 

.012 

.010 

.0087 

.(X)76 

.0066 

.0059 

.(X)50 

.0044 

2(X) 

.021 

.018 

.010 

.014 

.012 

.010 

.0094 

.0079 

.(X)69 

3(X) 

.028 

.024 

.021 

.018 

.016 

.014 

.012 

.010 

.0091 

400 

.033 

.029 

.025 

.022 

.019 

.017 

.015 

.013 

.011 

500 

.0.39 

.034 

.029 

.026 

.022 

.019 

.017 

.015 

.013 

6(X) 

.044 

.0.38 

.033 

.029 

.02.5 

.022 

.019 

.016 

.014 

7(K) 

.049 

.042 

.0.37 

.032 

.028 

.024 

.022 

.018 

.016 

8(M) 

.053 

.046 

.040 

,0:35 

.0.30 

.026 

.024 

.020 

.017 

900 

.057 

.0.50 

.043 

.038 

.633 

.029 

.026 

.022 

.019 

1,(XK) 

.0.35 

.031 

.027 

.023 

.020 

2,(XX) 

.056 

.049 

.044 

.037 

.632 

3,(XX) 

.073 

.(X)4 

.057 

.048 

.042 

4,(XX) 

,089 

.078 

.069 

.059 

.051 

5,0(X) 

.10 

.(XX) 

.080 

.068 

.059 

6,(XX) 

.12 

.10 

.090 

,076 

.067 

7,(XX» 

.13 

.11 

.10 

.085 

.074 

8,(XX) 

.14 

.12 

.11 

.093 

.081 

9,(XX) 

.15 

.13 

.12 

.10 

.088 

lO.IHX) 

1 

.16 

.14 

.13 

.11 

.094 

Weight  of 
explosives 
pounds 

Distance  From  Blast,  Feet 

1,(XX) 

2,0(X) 

3,(XX) 

4,(X)0 

5,000 

6,000 

1(X) 

0.(X).38 

0.0011 

0.0004 

0.0003 

0.0002 

0.0002 

2(X» 

.(X)6() 

.0017 

.0007 

.0004 

.(XX).3 

.0003 

.3(Xt 

.(X)79 

.(X)22 

.0009 

.0005 

.0(X)4 

.0004 

41X1 

.0096 

.0027 

,0011 

.(XXXi 

.0005 

.0005 

.5(X) 

.011 

.(X)32 

.0013 

.(X)08 

.0006 

.0006 

600 

.013 

.(X):36 

.(X)14 

.0009 

.(X)07 

.0007 

7(X) 

.014 

.0039 

.(X)16 

.(XXX) 

.(XX)8 

.0008 

8(XI 

.015 

.(X)43 

,0017 

.(X)l() 

.(XXX) 

.0009 

9(X) 

.016 

.0047 

.(X)19 

.0011 

.(XXX) 

.0009 

1,0(X) 

.018 

.(X)5() 

.(X)20 

.0012 

.0010 

.0010 

2,IXX) 

.028 

.0080 

.(X).32 

.0019 

.0016 

.(X)16 

3,000 

.0.37 

.010 

.0042 

.0025 

.0021 

.0021 

4, (XX) 

.045 

.013 

.(X)51 

.0030 

.0025 

.0025 

5,(XX) 

.052 

.015 

.(X)58 

.(X).35 

.0029 

.0029 

6,(XX) 

.0.58 

.016 

.(XX)6 

.(X)40 

.0033 

.00.33 

7,(XX) 

.(Xi.5 

.018 

.(X)7.3 

.0044 

.0036 

.0036 

8,(XX) 

.071 

.020 

,(X)8() 

.0048 

.0040 

.0040 

9, (XX) 

.076 

.022 

.(X)86 

.(X)52 

.0043 

.0043 

10,(XX) 

.082 

.023 

.0093 

.(X)56 

.0046 

.(X)46 

^Amplitudes  are  for  average  overl)urden.  From  Bulletin  -142,  U.  S.  Government  Printing 
Office,  Washington,  1942.  For  outcrops  divide  amplitude  by  10.  For  abnormal  (deep  or 
sand-gravel-loam)  overburden  multiply  by  3.  These  are  maximum  amplitudes  resulting  from 
instantaneous  detonation  of  explosive. 


duced.  These  involve  what  is  known 
as  Short-Period  Delay  blasting,  which 
has  been  developed  since  194.5. 

Lon{{-Feriod  Delay  BlaHling 

For  many  years,  the  explosives  in¬ 
dustry  has  supplied  delay  blasting  caps 
■for  use  in  spwial  types  of  tunnel  and 
mine  blasting.  When  firing  current  is 
applied  to  a  series  of  such  caps,  the 
zero  type  detonates  at  once;  the  first 


delay,  from  1  to  seconds  later;  and 
so  on.  The  exact  interval  varies  some¬ 
times  by  an  appreciable  percentage 
of  the  average  for  a  given  type  of 
delay. 

Vibrations  from  long-period  delay 
shooting  have  been  studied.  Under 
conditions  of  rock  outcrop  or  relatively 
thin  overburden,  the  vibration  pattern 
from  explosives  detonated  at  one  delay 
interval  is  completed  before  that  from 
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though  the  face  is  broken,  it  is 
just  starting  to  fall.  As  the  frac¬ 
turing  is  initiated  progressively, 

Pthe  expanding  gases  from  each 
hole,  in  addition  to  starting 
‘  some  new  fracturing,  work  into 
the  partially  broken  material 
adjacent,  and  greatly  improse 
fragmentation.  Experience  has  shown 
that  this  and  other  applications  of 
short-period  delay  blasting  improve 
fragmentation,  reduce  baekbreak  and 
endbreak,  and  spectacularly  reduce 
\ibration  in  the  vicinity.  Vibrations 
are  waste  by-products  of  blasting 
energy,  and  when  small  they  indicate 
efficient  use  of  the  explosive  force 
doing  its  main  job— breaking  rock. 

Figure  7  shows  seismograph  rec¬ 
ords  taken  at  the  same  location 
4..5(X)  ft.  from  each  of  two  shots.  The 
lK)ttom  record  represents  the  vibra¬ 
tions  from  a  2-hole  instantaneous  shot 
of  2,080  lbs.  The  top  record  shows  the 
vibrations  at  the  same  point  from  a 
shot  in  the  same  (juarrv  of  17,591  lbs. 
in  7  holes  fired  in  serpience,  from  1 
through  7,  at  intervals  of  20  milli¬ 
seconds.  The  character  of  the  motion 
in  each  case  was  similar,  and  the  max¬ 
imum  displacements  were  e<jual. 

Figure  8  gi\es  the  results  of  two 
other  tests  at  2.-4(X)  ft.  from  the  .same 
(piarrx’.  The  bottom  rit'ord  shows  \i- 
brations  from  a  3-hole  delay  shot  of 
12.(XX)  lbs.,  while  the  top  record  shows 
xibrations  from  a  12-hole  delay  shot 
of  37,772  lbs.  Maximum  displaceinent 
from  the  3-hole  shot  was  11-thou¬ 
sandths  of  an  ineh  (.011  in.)  and 'from 
the  12-hole  shot  it  was  8-thousandths 
of  an  inch  (.(X)8  in.).  This  phenome¬ 
non,  obsjTved  in  a  number  of  tests,  has 
led  to  the  conclusion  that  there  is  an 
optimum  munber  of  holes  which  gives 
best  results  with  short-p*-riod  delav 
blasting.  The  amount  of  explosives  per 
hole  is  natiirallv  a  factor,  but  the  ob- 
.servation  remains  that  at  least  2-hole 
and  3-hole  delav  shots  do  not  yield 
the  greatest  possible  reduction  in  vi¬ 
bration.  W’hether  the  optimnm  is  4-, 
5-,  6-,  7-hole  or  more  depends  on  the 
location,  burden,  spacing,  and  tvpe  of 
rock.  Burden  and  spacing,  of  course, 
are  determined  by  the  tvpe  of  material 
and  purpose  for  which  the  blasting  is 
done. 

\  striking  feature  of  the  results  of 
tests  of  this  kind  has  been  that  arbi- 


FICl’RE  5:  Plan  view  and  section  of  a  quarrv'  face,  showing  a  method  of  using  12  Short-Period 
Delays  progressively  in  a  single  row  of  drill  holes.  This  method  greatly  minimizes  vibration. 


which  detonate  at  different  times,  or 
by  Sfx-cial  switches  which  apply  the 
current  to  standard  blasting  caps  at 
the  desired  intervals.  For  example, 
Hercules  Powder  Catmpany  manufac¬ 
tures  No  N’ent*  Short-Period  Delays 
SP-1  throtigh  SP-12  which  fire  after 
intervals  of  ajjproximatelv  25,  .50,  75, 
1(X),  135,  170,  205,  240,  280,  320,  360, 
and  -MX)  milli.seeonds,  The  longest  in¬ 
terval,  -MX)  milliseconds,  is  4-tenths  of 
a  .sec-ond  (0.4  sec.).  If  each  hole  of  a 
single  row  of  12  drill  holes,  like  those 
shown  in  Figure  5,  is  primed  with  a 
different  short-period  delay,  only  one 
hole  fires  iit  a  time.  The  intervals 
between  these  delays  are  so  small 
that  before  the  broken  mass  of  rock 
has  a  chance  to  topple  oxer,  adjacent 
holes  are  detonated.  Thus,  as  each 
hole  partially  reliex  es  its  unfired  neigh¬ 
bor,  the  impacts  fn.m  adjacent  ln)les 
ti'iid  to  eounteract  each  other,  and  the 
HK'k  is  remoxftl  from  the  face  b\' 
.shearing  action  instead  of  being  kicked 
out  all  at  once  as  bv  an  instantaneous 
blast. 

Figure  6  shoxvs  the  firing  of  a  short- 
period  delay  blast.  .■Xt  the  instant  of 
the  jrhotograph,  all  holes  had  deto¬ 
nated  but  it  can  be  seen  clearly  that 
"Ih'g.  T.  S.  Pat.  Off. 


another  begins.  In  that  way,  there  is 
no  ox'erlapping  to  permit  either  inter¬ 
ference  or  combination  of  waxes.  In 
one  test,  xvhen  a  (jiiarry  loaded  a  total 
of  22, .300  lbs.  of  dynamite  and  fired 
it  xvith  delav  caps  initiating  groups  of 
.5,9.50,  .5..5.5O,  6,1(X),  and  4.700  lbs.,  the 
x  ibrations  at  a  test  point  xvere  sepa¬ 
rated  in  such  a  xvay  that  their  effect 
on  the  neighborhood  xvas  the  same  as 
it  xvould  haxe  been  had  the  indix  idiial 
groups  been  detonated  a  dax’  or  a 
month  apart.  There  xvas  no  fundamen¬ 
tal  reduction  of  vibration,  hoxveve|r, 
because  6,1(X)  lbs.  or  4.7(X)  lbs.  pro¬ 
duced  the  same  vibrations,  xvhether 
fired  as  single  shots  or  as  parts  of  a 
long-period  delay  series.  (See  “A'ibra- 
tions  From  Blasting,”  bv  E.  Don  Leet, 
Thk  Exi'i.osixks  Encink.kh,  pp.  57-61, 
March-April,  1944.) 


Short-Periwl  Delay  Rlaiitin|:  - 

Short  -  period  in  this  ct)nnection 
means  a  time  interval  of  a  fexv  thou¬ 
sandths  of  a  second.  Since  one-thou¬ 
sandth  of  a  second  is  one  millisecond, 
the  term  millisecond  delax'  is  some¬ 
times  used.  F’iring  of  different  holes 
a  fexv  milliseconds  apart  has  been 
accomplished  bv  the  use  of  specially 
cxuistrueti’d  electric  blasting  caps 


FICTKE  6:  Photograph  of  a  blast  in  a  quarry,  in  which  Short-Period  Delay  Electric  Blasting 
tiaps  were  used  to  detonate  the  charges  of  explosives. 
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trarj-  rt'cluctioii  in  number  of  holes  or 
[rouiuls  of  explosives  does  not  auto¬ 
matically  reduce  the  magnitude  of  vi¬ 
brations. 

AirlMirne  ^”ave» 

Di'tonation  of  a  buried  explosive, 
in  addition  to  shattering  surrounding 
ground  and  causing  elastic  waves  in 
nearby  earth  materials,  sometimt,“s  sets 
up  a  concussion  in  the  air.  This  travels 
away  from  the  source  in  the  form  of 
a  push,  or  compressional,  wave  in  air. 
It  is  independent  of  the  sound  wave 
that  carries  any  of  the  noise  involved. 

The  U.  S.  Bureau  of  Mines  (Reports 
of  Investigation  '3622  and  3708,  “Da¬ 
mage  From  Air  Blasts,”  1942  and  1943) 
has  inxestigated  the*  form  of  this  wa\e 
and  the  magnitude  and  effects  at  \  ar- 
ioiis  distances  from  standard  (juarrv 
shots,  bliK'khole  shots,  and  seam  shots, 
as  well  as  the  effects  of  firing  dynamite 
in  the  open  air. 

The  pressure  due  to  a  normal  wind 
on  a  plane  surface  is  as  shown  by  the 
(Kpiatiou 

P  =  .3.5  x  10  ' 

where  P  is  the  pressure  in  lbs.  per  s(j. 
in.  and  \  is  the  wind  xelocity  in  miles 
per  hr.  P’rom  this,  a  l(K)-mile-per-hr. 
wind  will  produce  a  pressure  of  ..35  lb. 
per  s(p  ill.  In  the  construction  of  build¬ 
ings.  it  is  commou  practice  to  assume 
a  steady  wind  pressure  of  .21  lb.  per 
s({.  hi.  for  design  purposi's.  .Some  xc- 
IcRities  and  corresponding  pressures 
are  listetl  below: 


P  (Ib./sq.  in.) 
1  .(KK) 

..■3.50 

.088 

.022 

.(X).3.5 

.(KX>9 


Ortlinarv  conxersational  speech  at 
2  ill.  will  develop  about  .(XKX)9  lb.  per 
sq.  in.;  public  speech  will  produce 
.(KK)4  lb.  jier  sq.  in.;  and  accented  syl¬ 
lables,  es|X‘ciallv  around  election  time, 
mav  ri'acli  peak  xalues  of  .(X)l  1  lb. 
per  sq.  in. 

I 

.\ir  BluHift  Oark  GlaitH 
In  order  to  investigate  air  blasts 
strong  enough  to  crack  glass,  the 
Bureau  of  Mines  found  it  necessary  to 


FIGURE  7:  Top  record:  ^'ibrations  in  a  kitclien  at  a  distance  of  4,500  ft.  from  a  7-liole  delay 
blast  of  17,591  lbs.  of  dynamite. 

Bottom  record:  Vibrations  in  tbe  same  idtehen  from  a  2-liole  delay  blast  of  2,0b0 
lbs.  of  dynamite. 


use  charges  fired  i/i  the  open  air. 
They  found  that  the  manner  in  which 
glass  is  mounted  in  its  frame  influences 
its  resistance  to  concussion  somewhat, 
but,  in  general,  it  is  necessary  to  sub¬ 
ject  normal  window  glass  in  small 
lights  to  pressures  of  between  1  and  2 
lbs.  per  s<p  in.  to  be  sure  of  breaking  it. 
The  pressure  of  1  lb.  per  s«j.  in.  was  as- 
scK'iated  with  conditions  of  ptMir  glass 
mounting  and  entailed  minor  failure; 
the  pressure  of  2  lbs.  per  sq.  in.  is 


taken  as  the  point  at  which  definite 
failure  can  be  expected.  It  is  particu¬ 
larly  significant  that  window  glass 
failure  occurred  before  any  other 
structural  failure. 

In  contrast  to  these  figures,  the  air 
blast  resulting  from  the  bliK'khole  and 
well-drill  quarry  shots  prcKluced  max¬ 
imum  pressures  of  the  ortler  of  .01  lb. 
per  sq.  in.  or  less  at  short  distances. 
.Xir  blast  from  .seam  shots  producetl 
maximum  pressures  of  the  order  of  0.1 


FIGURE  8:  Top  record:  N'ibrations  at  2,400  ft.  from  a  12-hole  blast  of  37,772  lbs.  of 

dynamite. 

Bottom  record:  Vibrations  at  the  same  point  from  a  3-hole  delay  blast  of  12,000 
lbs.  of  dynamite. 
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11>.  per  s(j.  in.  The  maximum  pressures 
resulting  from  well-drill  shots  of  4,000 
lbs.  of  explosives  were  of  the  same 
magnitude  as  the  pressures  from  10-lb. 
bltK'khole  shots.  The  Bureau  of  Nlines 
further  reported:  “It  was  not  possible 
to  obtain  window  glass  failure  from  air 
blast  with  either  well-drill  or  blockhole 
shots.  Experimental  window  boxes 
were  taken  as  close  as  possible  without 
eiicounteriug  damage  from  flying  or 
mo\  ing  rock.” 

In  other  words,  commercial  blasting 
causes  air  pressures  even  at  closest 
ranges,  which  are  measured  in  1  to  10 
units  (at  most,  100  from  relatively  rare 
seam  shots),  where  1,000  to  2,(X)d units 
are  necessary  to  cause  glass  damage, 
which  must  occur  before  any  other 
from  this  cause.  Pressures  from  the 
great  majority  of  c-ommercial  blasts 
;ire  in  the  range  of  those  from  a  light 
summer  breeze  at  most  places  in  the 
neighborhood. 


.4tmoi«pherir  Conditions 
In  spite  of  the  obvious  absurdity  of 
fearing  or  alleging  property  damage 
from  these  miniscule  forces,  experience 
has  shown  that  the  pattern  of  distribu¬ 
tion  of  airborne  concussion  and  noise 
around  a  blast  may  ha\e  more  effect  _ 
on  the  number  and  location  of  com¬ 
plaints  than  actual  ground  motion 
d<K-s.  .-Xirlxirne  effects  are  influenced 
bv  wind  direction  and  velocity.  Wave 
fronts  headed  into  a  wind  will  be  so 
bent  as  to  curse  upward  and  skip  en¬ 
tire  regions  nearby  by  passing  over¬ 
head.  With  the  wind,  they  may  be 
curved  in  the  opposite  direction  in 
such  a  way  as  to  be  observed  on  the 
opposite  side  of  a  hill  which  would 
otherwise  block  it.  Figure  9  illustrates 
this. 

Other  atmospheric  conditions,  such 
as  unusual  temperature  distribution, 
or  low  cloud  ceilings  lead  to  the  erratic 
spread  of  airborne  concussion  and 
sound.  People  who  rely  upon  sound 
or  airljorne  concussion  for  knowledge 
that  a  blast  has  been  fired  will  then 
1k‘  iijually  erratic  in  making  com¬ 
plaints.  Meanwhile,  the  ground  vibra¬ 
tions  are  completely  unaffected  by  at¬ 
mospheric  conditions  and  are  nearly 
constant  from  yeai»  to  year  about  a 
fpiarry  unless  major  changes  in  blast¬ 
ing  prcK'edure  are  made. 

The  shaqr  crack  of  unewered  Prim- 


HCURE  9:  The  effects  of  wind  on  audibility  of  sound  from  a  quarry  blast,  .\irbome  effects 
are  influenced  by  wind  direction  and  velocity.  Wave  fronts  headed  into  a  wind  will  be  bent 
to  curve  upward  and  skip  entire  regions  nearby  by  passing  overhead.  With  the  wind,  they 
may  be  curved  in  the  opposite  direction  and  be  observed  on  the  opposite  side  of  a  hill,  which 
otherwise  would  block  them. 


acord  is  a  source  of  noise  that  mav 
startle  a  person,  though  it  cannot 
produce  damage  any  more  than  the 
crack  of  a  pistol  shot  or  a  firecracker. 

The  end  of  Wttrld  War  II  was 
hastened  by  military  application  of 
atomic  bombs  on  the  Japanese  cities 
of  Hiroshima  and  Nagasaki.  World¬ 
wide  attention  and  discussion  were 
centered  on  the  fantastic  devastation 
accomplished  by  these  bombs.  In  this 


connection,  it  should  be  noted  that 
destruction  was  entirely  by  airborne 
radiation  and  concussion  combined 
with  fires  started  by  the  intense  heat. 
The  bombs  were  deliberately  deto¬ 
nated  well  above  the  ground  to  accom¬ 
plish  tljs.  These  results  have  no  bear¬ 
ing  on  the  effects  of  detonating  con¬ 
fined  charges  of  ordinary  explosives, 
or  even  a  buried  atomic  bomb. 

(To  be  continued.) 
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BLASTING  ROCK  CUTS 

ON  HEAVY-CONSTRUCTION  PROJECTS 

Sborl-Period  Delay  Eleetrie  Blasting  Caps  contribute  to  tbe  control  of  rocb  breaba^ 
and  minimize  baebbreab  and  bi^b-bottom  rocb  between  blasts 

A.  BRUCE  LATTANZI* 


During  the  past  five  years,  VV'alter 
Dunham,  president  of  C>abot 
Camstruction  Cmmpany  and  of  Rock 
Cyonstruction  Corporation,  Kingston, 
New  York,  has  conctmtrated  his  efforts 
and  those  of  his  associates  in  subcon¬ 
tracting  the  drilling  and  blasting  of 
rock  formations  on  \arious  heavy- 
constrnction  projects  in  eastern  states. 
.\t  present,  they  are  busy  on  a  subcon¬ 
tract  at  the  Downss'ille  Dam  project, 
Downss'ille,  New  York,  recjuiring  the 
drilling  and  blasting  of  5fi0,0(K)  cii.  yds. 
of  rock  in  a  weir  870  ft.  long  and  100 
ft.  deep,  and  in  a  wa.ste  channel  1,370 
ft.  long  and  175  ft.  dt'ep;  the  sinking 
of  a  shaft  and  the  driving  of  a  tunnel; 
and  the  placing  of  40,0(K)  cu.  yds.  of  dry 
pasing  on  the  upstream  face  of  the 
Downsville  Dam. 

The  Ix'driK-k  formations  at  Downs- 
N'ille  are  sediments,  belonging  to  the 
Catskill  series  of  sandstones  and  .shales. 
Horizontally  bedded,  they  show  prac¬ 
tically  no  effects  of  dynamic  meta¬ 
morphism,  since  the\’  ha\  e  ne\ cr  been 
folded  e.vcept  at  the  extreme  eastern 
edge.  Igneous  actix  itx’  has  not  affected 
the  bednx'k  formations,  and  there  are 
no  dikes  or  intrusions. 

The  saiulstone  on  the  job  is  of  the 
graywacke  txpe.  The  grains  are  com¬ 
pound  grains,  made  up  of  fragments 
of  other  riK'ks  rather  than  comprising 
(juartz  and  feldspar  grains.  The  beds 
varx’  in  thickne.ss,  with  a  few  being  of 
the  flagstoiu'  type.  However,  they  are 
nnsnitable  as  flagstone  because  of 
many  irregularities,  such  as  cross- 
iH-dding.  A  few  beds  are  of  the  thick 
bluestone  tyiK-,  some  of  which  could 
be  cut  for  n.se  as  dimension  stone.  Most 
of  the  sandstones  are  gray;  some  have 
a  faint  bluish,  greeni.sh,  or  reddish  tint. 

Most  of  the  shales  arc  of  the  thinly 
laminated  xarietx’;  some  arc  irregular 
and  gnarly.  Mechanically  weak,  they 

•Engineer,  Hoek  Con.struction  Corporation, 
Downsville,  New  York. 


.‘XT  DOWNSVILLE:  This  view,  looking  upstream  from  the  shaft  site  to  the  weir,  is  tvpical  of 
Rock  Construction  Corporation’s  open-cut  excavation  activities  at  the  Downsville,  New  York, 
dam  project.  The  subcontract  calls  for  drilling  and  blasting  560.000  cu.  yds.  of  rock. 


DRILLLNC: 


Crews  at  work  with  wagon  drills  putting  down  holes  on  6-ft.  centers,  for  blasting 
in  the  100-ft.  deep,  870-ft.  long  weir  section. 
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oftfii  (lisiiitof'ratf  anti  cruinltk*  wlien 
fxiwsetl  to  the  wt-atlu-r.  Many  vertical 
joints  oct'iir.  When  sneh  joints  lie  close 
to  the  edge  of  an  excavation,  or  inter- 
st>ct  it  at  an  acute  angle,  the  rock,  when 
blasted,  tends  to  break  to  the  joints. 
This  necessitates  close  line  drilling  and 
carefully  controlled  blasting  to  avoid 
overhreaks  and  an  irregidar  rtK'k  work¬ 
ing  face.  Most  of  the  superficial  rock 
layers  are  thin-heikled  and  have  been 
exposed  to  the  weather,  which  makes 
it  difficult  to  get  neat  rock  cuts  in  layers 
close  to  the  surface. 
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Blasting  at  DoHiisville 

.\hont  50<  of  the  .5f)0,(K)0  cu.  yds.  of 
rock  to  he  removed  in  the  weir  and 
waste  channel  sections  is  friable  and 
brittle  sandstone.  This  is  drilled  and 
blasted  in  16-ft.  benches,  or  lifts,  re- 
({uiring  only  two  changes  of  steel.  The 
holes,  spaced  on  6-ft.  centers,  are 
drilled  with  eight  UMW-4()  Worthing¬ 
ton  and  one  MW-6  Joy  wagon  drills, 
each  with  S-ft.  feeds,  utilizing  Timken 
drill  steel  and  hits,  .\ir  for  the  drills 
is  snijplied  by  four  Model  f>3()l)  Jov' 
compressors,  operating  as  a  unit  from 
one  nnloader  valve.  This  arrangement 
of  the  compressors  eliminates  the  ne- 
cv.ssity  for  a  receiver  tank.  .Air  is  de¬ 
livered  to  the  drilling  area  through  a 
6-in.  pipe  line. 

The  drill  holes  are  loaded  with  L'i 
by  S-in.  cartridges  of  Gelamite*  2. 
using  a  loading  ratio  of  .66  Ih.  of  dyna¬ 
mite  to  1  cu.  yd.  of  rock.  The  charges 
are  prinu-d  with  Hercules*  .Short- 
Period  Delay  Pdectric  Blasting  (J'aps, 
Nos.  1  to  9  inclnsive,  and  are  stemmed 
to  the  collar  with  approximately  4  ft. 
of  sand.  The  leg  wires  of  the  caps  are 
connected  in  series,  and  blasts  are  fired 
with  a  conventional  blasting  machine. 
T1h“  resnlt  from  an  average  blast  is  a 
pile  of  muck  easily  excavated  by  the 
2)j  and  3-cu.  yd.  power  shovels. 

The  remaining  .507  of  roc'k  to  be  re¬ 
moved  is  poor.  This  necessitates  care¬ 
ful  line  drilling  on  both  walls  of  the 
cuts  on  a  1  to  6  slope. 

The  shaft,  IS  by  32  ft.,  is  to  he  sunk 
to  a  depth  of  150  ft.,  with  a  69  by  42.5- 
ft.  valve  chamber  at  the  bottom.  Two 
adjacent  stilling  chambers,  13  by  70  ft., 
are  to  connect  with  the  valve  chamber. 
The  steel  throughout  the  chambers 
will  be  wall  plates  and  bents.  \  32.5-ft. 
drift,  8  ft.  in  diameter,  will  be  driven 
•lUg.  U.  S.  I’at.  Off 


IIK^Ii  Y\'.\l.l,:  The  walls  in  the  weir  and  waste  channel  sections  have  to  be  carefully  line 
drilled  because  of  p<M>r  rock  conditions. 


“CLOKY'  HOLE":  Looking  upstream  on  the  Uownsville  job,  from  the  waste  channel  across 
the  glory  hole  to  the  weir  section. 


LOMPKLSSOKS:  Air  for  the  drills  is  supplied  by  four  tklOL)  Joy  Compressors  operating  as  a 
unit  from  one  unloader  valve. 


into  the  existiiis  clixersion  tunnel,  up¬ 
stream  and  downstream. 

.411  of  the  blasted  rock  is  ineorpo- 
rated  in  the  dam  structure  as  refill  and 
rcK'k  embanking.  The  40,(KK)  cu.  yds. 
of  dr>’  paving  to  lx-  placed  on  the  up¬ 
stream  face  of  the  dam  is  lx*ing  taken 
from  the  present  rock  e.xcasation  and 
stock-piled  for  future  use. 

The  actis  ities  of  Rock  Construction 
(.’orporation  at  Downssille  are  under 
the  pt'rsonal  direction  of  Mr.  Dunham, 
with  the  author  supers  ising  the  engi¬ 
neering  phases  of  the  work.  Edwin 
Young  is  foreman  of  the  drilling  and 
blasting  crews. 

Route  IVu.  2  in  .MaM^aehuMellt* 

The  use  of  Short-Period  Delay  Elec¬ 
tric  Blasting  Caps  on  Mr.  Dunham’s 
\  arious  oix-rations  has  contributed  very 
materially  in  controlling  rock  break¬ 
age  and  hackbreak,  and  the  relative 
elimination  of  high-bottom  rock  be¬ 
tween  blasts.  This  was  demonstrated 
on  a  project  recently  completed  by 
C;alM)t  (axistruction  C’ompany.  The 
job,  a  subcontract,  calletl  for  drilling 
and  blasting  16.5,(KK)  cu.  yds.  of  hard, 
tough  granite  and  sandstone  forma¬ 
tions  on  the  relocation  of  highway 
Route  No.  2,  between  Harvard  and 
Eirtleton,  Massachusetts.  All  of  the 
nx'k  blasted  was  used  in  fills  along  the 
u«‘w  right-of-way  and  overpass  ap¬ 
proaches.  It  was  necessar)  to  break  the 
rock  in  small  pieces,  as  state  specifica¬ 
tions  rerpiired  that  the  placing  of  the 
materials  had  to  be  done  in  layers  not 
to  exceed  2  ft.  in  depth. 

The  rock  cuts  varied  in  depth  from  a 
few  feet  up  to  45  ft.  Holes  for  blasting, 
drilhxl  on  6-ft.  centers,  were  loaded 
with  1/j  by  8-in.  cartridges  of  Gelamite 
2  and  111  by  8-in.  cartridges  of  Her¬ 
cules*  40'/f  Gelatin  Extra,  on  a  ratio  of 
approximately  .75  lb.  of  dynamite  to 
1  cu.  \d.  of  RK'k.  The  charges  were 
primed  with  Hercules  Electric  Blasting 
C^aps  and  Short-Period  Delay  Pdectric 
Blasting  Caps.  The  load»‘d  holes  were 
stemmed  with  rock  drill  cuttings.  Blasts 
were  fired  with  a  conventional  blasting 
machine.  The  results  were  consistently 
satisfactory  for  easy  digging  by  power 
.shovels. 

The  economies  realized  from  the  use 
of  Short-Period  Delay  Caps  were  con¬ 
clusively  demonstrated  on  this  job. 

(Continued  on  page  28) 

•KcS!.  U.  S.  Pat.  Off. 
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LEFT  TO  RIGHT:  Rock  Construction’s  operations  are  directed  and  supervised  by  Walter 
Dunham,  Bruce  Lattanzi,  and  Edwin  Young. 


ON  ROUTE  NO.  2:  Heavy  primary  blasts  were  necessary  on  the  Route  No.  2  highway  job  to 
provide  small  stone  to  meet  state  specifications. 


AFTER  THE  BLAST:  The  pile  of  small-sized  rock  above  is  typical  of  the  results  obtained  from 
primary  blasts  on  the  Route  No.  2  job. 
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TALES  OE  A  GOLD  MINER 
IN  NICARAGUA 

By  C.  CAkn.ETON  SEMPLE  * 


Some  rambling  recoil 
under  peacetime 


eetions  of  mining  operations 
and  wartime  adversities 


PART  III 


Tiik  mine  at  Matagalpa  had  started 
out  with  no  welder  at  all.  I  had 
ordered  a  4()0-ainp.-capacity  Lincoln, 
just  in  time  to  get  it  shipped  before 
priority  regulations  went  into  effect,  k 
smaller  welder  is  not  practical  at  a  mine 
Invanse  there  is  iisualK'  more  cutting 
to  1k‘  done  than  welding.  No  matter 
how  small  the  mine,  it  will  be  ser\ed 
In-st  b\  a  welder  of  the  maximum  ani- 
jH-rage  that  the  manufacturer  turns  out. 
Luckily,  our  first  order  was  large 
enough  to  last  for  the  duration,  and 
included  plenty  of  all  kinds  and  sizes 
of  electrodes,  with  shieldetl  arc.  But 
we  failed  to  anticijiate  how  much  car¬ 
bons  would  1k>  used.  .\s  substitutes,  we 
tried  about  exerx’  form  of  carlion 
obtainable  in  the  countrx'.  Finally, 
abandoned  dry  batteries  were  almost 
impossible  to  buy  in  Managua,  at  any 
price.  .\s  I  rememlx'r,  we  lK)ught  a 
miniature  welder  which  cost  us  about 
S9,  and  useil  little  rods  a-sixteenth  or 
an-eighth  of  an  inch  in  diameter.  That 
little  unit  ne\‘er  seemed  to  have  been 
idle;  it  was  alxnit  as  handy  as  a  ix)cket 
in  a  shirt.  I  had  ordered  a  plentiful 
supplx-  of  Railway  Thermite  but  was 
informed  that  that  sort  of  welding  had 
Inx-ome  obsolete,  and  the  address  of 
the  manufacturing  company  could  not 
be  found.  Finally,  1  compromised  by 
asking  for  aluminum  jxjwder  suitable 
for  the  piiriwse,  and  I  would  try  to 
make  my  own  mixture.  Like  many 
otlu-r  articles,  it  probably  arrixed  long 
after  1  had  left  the  mine,  if  it  ever  ar¬ 
rixed  at  all.  None  of  our  mechanics 
had  done  any  xvelding  Ix’fore,  so  it  xvas 
thought  better  not  to  trx’  atomic  hy¬ 
drogen  until  some  natixe  skill  had  bixm 
develojx'd. 

•Director,  Kinpresa  Zojvl,  .\partaclo  .5.52, 
San'joso.  Costa  Hica. 


.■\s  the  ore  from  the  mine  was 
dumped  upon  the  sloping  grizzly  of 
rails  set  rather  close  together,  such  rock 
as  xvas  possible  xvas  sorted  out.  \’erx’ 
likel)'  some  xxorthxvhile  ore  that  was 
t(X)  large  to  enter  the  crusher,  and  too 
hard  to  lx*  broken  readilx'  by  sledge, 
xvi-tit  out  xx'ith  the  rock.  There  xvas  no 
xvay  of  sampling  such  pieces  xvithout 
breaking  them.  Once  that  was  done, 
they  might  just  as  xvell  haxe  gone 
through  the  mill.  We  figured  that  there 
xvould  lx‘  dump  scaxenging  anyway, 
Ix'fore  the  inex  itable  shutdoxvn. 

<>auging  Tonnage 

The  crushed  ore  xvas  draxvn  from  the 
crusher  bin  into  a  regular  mine  car 
and  trammed  a  short  di.stance,  where 


it  xvas  dumped  into  the  fine-ore  bin. 
This  car  had  been  carefully  calibrated 
lor  its  carrx  ing  capacity  of  dry  ore,  and 
a  mere  car  tally  xvas  all  that  we  had  for 
gauging  tonnage.  Boys  were  employed 
for  keeping  car  tally  and  temptingly 
rexvarded  for  reporting  slack  in  car 
filling,  or  plugging  up  the  tally  board. 
For  all  such  xvork,  tramming  was  paid 
for  on  a  ix*r-car  basis.  In  some  mills  in 
Nicaragua,  xvhere  the  tally  system 
without  xveighing  was  depended  upon 
entirely  to  gauge  tonnage,  it  was  the 
practict*  to  take  moisture  samples  and 
deduct  the  corresixmding  weight.  The 
fact  is  that  a  car  xvill  fill  with  mixed 
sizes  of  ore  xx’ith  pretty  near  the  same 
xveight  of  dry  ore  for  all  moisture  con¬ 
tents  up  to  the  point  where  the  fines 


Puerto 


Prinzapflkn 


-.Cariotf 


•  JANUAHY-FEBRUAHY.  1951 


20 


THE  EXPLOSIVES  ENGINEER 


^■JEl.Li  (-juj  |l 


burned  out.  Someone  had  put  solid 
copiXT  wire  where  the  fuses  fH-loujied. 
The  compressor  and  hall  mill  were 
dri\en  hy  identical  motors.  .\  spare 
had  been  hounht.  so  it  all  summed  up 
to  a  rewinding  job,  with  a  hope  that 
our  last  set  of  V’-fx'lts  for  the  com¬ 
pressor  would  last  for  the  duration. 
For,  in  celebration  of  our  finding  the 
spare  shaft  and  pinions  at  Remance, 
the  Japs  had  attacked  Pearl  Harlxir 
that  very  night.  Then  I  did  pull  a 


are  made  mobile  enough  to  run  and  fill 
in  the  spaces  between  the  coarse  ore. 

.\  car  calibrated  on  5?  moisture  is 
carrying  appro.ximately  15?  moisture 
ore  some  days,  and  that  weight  is  de- 
<hicted  from  the  tally.  One  is  simply 
putting  so  many  more  [XHinds  of  dry 
ore  ecpiisalent  into  the  bin  without 
“debiting”  the  fill  with  full  weight.  It’s 
a  scheme  h\’  which  one  can  show  95? 
or  Ix-ttcr  mill  recosery,  if  he  can  get 
away  with  it. 

To  permit  crowding  as  much  as  pos¬ 
sible,  a  screen  discharge  cone  was  used, 
with  a  reverse  spiral  of  steel  bar  of 
onc-iiich-s(iuare  cross-section  fa.stened 
inside,  like  a  corkscrew.  .\ny  large 
pit'ces  of  ore  that  arrived  at  the  dis¬ 
charge  were  screwed  back  into  the  mill. 

C'yanide  solution  was  fed  hy  two  flat 
spray  pijx's  impinging  upon  the  dis¬ 
charge  screen,  so  that  a  sort  of  surge- 
and-washing  action  was  going  on  just 
inside  the  mill.  The  charge  tended  to 
force  its  way  out  against  the  returning 
action  of  the  spiral  and  two  streams  of 
solution.  The  solution  came  in  from  a 
small  tank  mounted  on  a  platform 
alx)\e,  in  an  out-of-the-way  position 
o\  er  the  discharge  end.  .\  sort  of  pin¬ 
point  charging  with  compressed  air  was 
effectexl  in  this  tank,  with  the  object  of 
aerating  the  solutio'i  to  the  maximum. 

There  were  only  two  serious  acci¬ 
dents  to  the  machinery  in  the  entire 
six  years,  and  both  happened  at  the 
same  time,  .\fter  27  months  of  opera¬ 
tion,  and  without  giving  any  signs  of  its 
existence,  the  key  of  the  counter-.shaft 
pinion  began  to  be  noisy  and  to  work 
l(K)se.  The  master  mechanic,  who  was 
said  to  ha\'e  graduated  from  the  Pull¬ 
man  shops,  assured  me  that  everything 
was  all  right.  He  had  the  key  banged 
back  in  with  a  sledge.  In  the  night,  the 
clatter  got  too  much  for  me  to  stand, 
and  I  ordered  the  mill  shut  down.  .\n 
examination  in  the  morning  showed 
both  pinion  and  shaft  utterly  ruined, 
insofar  as  I  could  see.  That  was  the 
last  time  I  accepted  reassurance  from 
anyone  against  my  own  judgment. 

Thermite  welding  could  have  done  a 
IX'rfect  job  here,  and  I  knew  how  to  do 
it.  There  was  one  place  where  they 
might  have  Thermite — at  the  Canal 
Zone  shops.  So,  I  took  a  phine  for  Pa¬ 
nama  with  the  thought  that  any  manu¬ 
facturer  thoughtful  enough  to  siipiily  a 
mill  with  an  entire  extra  mill  as  a  spare, 
certainly  would  supply  a  pinion  or  tsvo, 
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and  shafts  as  well,  for  the  other  two 
mills.  To  get  C'onsent,  a  cable  had  to 
be  sent  to  England.  Tbc  answer  came 
back  to  let  me  have  what  I  wanted,  pro¬ 
vided  I  bought  the  whole  mill.  .As  the 
price  asked  was  less  than  a  set  of  lin¬ 
ings,  and  I  expected  to  lx*  buying  a  mill 
for  San  Gregorio  soon  anyway,  there 
were  no  objections  on  my  part,  and 
away  we  went  to  Remance.  Sure 
enough,  at  the  x'ery  first  glance  through 
the  d<x)r,  I  spotted  the  crate  with  a 


NO  NOISE,  NO  SLEEP:  We  were  crowding  the  capacity  of  the  treatment  dcvic-es  that 
followed  grinding.  If  the  mill  stopped  at  night,  I  would  wake  up. 


boner!  Having  ordered  in  Panama  four 
sets  of  tires  for  Ixith  trucks,  to  lx*  ready 
upon  my  return  from  Remance  to  take 
back  with  me  to  Nicaragua,  I  got  a 
wrong  hunch  and  cut  the  order  in  half. 

.Milling  OperatinnH  Revamped 

We  made  a  great  many  changes  in 
our  milling  flow  sheet,  changes  forced 
on  us  by  war  or  prewar  conditions. 
However,  we  did  pretty  well.  .As 
against  65  tons  lx*fore  my  arrival,  I  in¬ 
creased  tlu*  axerage  to  101  tons  each 
24  hours  of  actual  grinding  time,  and 
an  ax  erage  of  96  tons  ox  er  both  p<*riods. 


shaft,  and  another  with  a  pinion,  all 
ready  for  shipment.  They  had  never 
been  unlxixed.  My,  but  that  xvas  a 
beautiful  mill!  W^hile  I  xvas  told  it  had 
been  operated  only  eight  months,  it 
didn’t  look  as  if  it  could  possibly  bave 
been  in  operation  more  than  eight 
weck.s — 1  xvould  have  been  willing  to 
settle  on  eight  days.  The  lacquer  was¬ 
n’t  even  xvorn  off  the  chain  drives.  Re¬ 
mance  mine  had  less  reserx  es  than  the 
mine  I  xvas  xvorking;  in  fact,  it  had  one 
of  those  “little  x  eins  that  isn’t  there.* 
Uixin  my  return  to  Nicaragua,  1 
found  the  compressor  motor  had 


1  :i  ■ 

IHiB 

5 


THE  E.\PI.OSI\  ES  ENGINEER 


INKXPKKIKNOKD  WORKERS:  The  writer  and  a  suiNeyor  comprised  the  staff;  the  rest  of 
tlie  crew  were  inexperienced  local  men  and  boys. 


Oiir  In-.sf  toiiiiat'c  for  any  one  day  was 
I'iO,  ami  wf  wore  cTowdiiifr  flu'  capac¬ 
ity  of  all  the  treatment  de\  ices  that  fol¬ 
lowed  the  I'rindint'.  I  always  would 
wake  tip  if  the  mill  stopix-d  dnrini!  tJx* 
iiiKht.  and  one  x  isitor  asked,  “How  do 
yon  know  if  the  darned  thinj;  is  rmmint; 
if  yon  don't  look  at  it'P” 

One  interesting  change,  by  the  way, 
was  the  svxitch  from  a  misfit  classifier' 
settler  to  a  .54-in. -wide  duplex  Dorr 
Classifier.  This  Dorr  nnit  was  an  old 
machine  honuht  in  C'olorado — it  must 
have  Ixfii  one  of  the  pair  that  Noah 
had  with  him  in  the  .\rk.  The  name 
plate  had  loin;  since  ^one  and.  when  it 
came  to  orderini;  spare  parts.  The  Dorr 
(Company  could  not  recall  the  design. 
Some  of  the  drive  gear  of  later  design 
would  have  to  be  ground  away  in 
places  to  fit  in  the  bearings  of  the  ma- 
chiiH’  we  had.  Except  for  the  tpiite 
considi-rable  task  of  training  the  men 
on  how  to  prevent  a  surge  that  might 
dev  elop  in  the  tank,  our  troubles  from 
classifier  caiiacitv  were  ov«*r,  and  we 
could  handle  np  to  130  tons  a  day.  The 
abrasiv  e  (|uaiity  of  the  pnip  made  itself 
manifest  on  the  sides  and  Ixittom  of 
tin-  tank,  and  on  the  rakes  and  carrier 
frames.  We  repaired  the  rakes  with 
ordinary  angle  iron,  but  1  figured  on 
try  ing  out  some  resistant  material  such 
as  manganese  steel,  even  though  it 
would  have  to  be  ca.stings.  A  new  tank 
was  built,  using  and  Si-in.  plate  and 
outsi/e.  so  that  thin,  white  cast  iron 
wear  plates  could  lx-  put  into  the  Ixit- 


toin.  Perhaps  it  would  be  better  to  use 
a  rubber  lining  for  such  a  job,  if  that 
commodity  ev  t-r  again  Ix'came  procur¬ 
able  after  the  war.  I  also  resolved  that 
the  next  such  tank  I  rebuilt  would  lx* 
designed  along  the  lines  of  bolted  steel 
tank  construction,  so  it  could  be 
shipix'd  kiKx-ked  down  in  an  airplane. 
All  the  classifiers  I  have  installed  have 
always  lx*en  shipjx'd  assembled.  It’s 
quite  a  problem  to  carry  them  on  a 
camion,  and  to  straighten  out  the 
bumps  they  received  while  aboard 
ship. 


^  1 


One  problem  we  always  bad  was  to 
get  the  mill  crew  to  adjust  a  diaphragm 
pump  little  by  little.  It  was  open  her 
up  or  close  her  down,  unless  one  spent 
all  of  his  time*  in  the  mill  to  watch 
them.  By  this  time,  the  staff  was  down 
to  a  surveyor  and  the  writer.  Tlx*  sur¬ 
veyor  came  for  a  visit  and  chose  to 
remain  with  us  rather  than  to  go  back 
to  his  job  on  tbe  Pan-.\merican  Higb- 
way.  The  rt*st  of  the  crew  were  men 
and  boys  who  had  nevt*r  traveled 
farther  than  a  hundred-mile  radius 
from  Matagalpa.  Under  such  condi¬ 
tions,  one  has  to  be  satisfied  with  what 
one  can  get  and  do,  although  oix*  may 
not  be  content  about  it.  The  thickener 
and  storage  tanks  were  install(*d  with 
the  brims  only  a  few  inches  alx)ve  the 
mill  fIcKir.  Our  greatest  troubles  came 
from  what  fell  into  them.  Tlx*  storage 
tank  didn’t  matter,  but  tin  cans  aixl 
wrenches  in  the  thickener  caused  a 
whoh*  lot  of  delay,  which  could  have 
been  avoiiled  had  the  floor  been  6  ft. 
or  so  lowt*r.  .At  Saramarca  and  San 
Luis,  in  Peru,  George  Tingle  used  to 
stretch  chicken  wire  over  the  thick¬ 
eners  to  prevent  such  happenings.  But 
after  a  visit  to  La  India  Mill,  where 
tray  thickeners  were  ust*d,  I  reasoned 
that  if  the  lower  compartment  was 
roofed  over  so  that  no  one  could  get 
into  it,  there  was  no  reason  why  the 
top  could  not  have  a  covt*r.  This  we 
did  and  thereby  saved  ourst*lves  much 
trouble. 


KI\  ERBFD  SAND:  In  Central  America,  sand  is  scarce.  We  had  to  use  riverbed  sand  which  is 
nothing  more  than  small  pieces  of  igneous  rock. 
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finding  of  some  3,000  tons  of  old  tail¬ 
ings  that  were  well  vsorth  re-treatment. 


.\noth<-r  of  onr  problems  was  c\  a- 
nide.  Sometimes  we  had  white  cyanide, 
sometimes  .\ero  Brand.  We  paid  for 
the  cyanide  f.o.h.  factory,  so  mnch  a 
pound  of  contained  cyanide.  Two 
pounds  of  .\ero  cost  the  same  as  one 
ponml  of  white.  But  freight  was  on  a 
total-weight  basis,  making  that  factor 
for  .\<‘ro  double  that  of  white,  p»‘r 
pound  of  contained  cyanide.  W'hen  cy¬ 
anide  stopiH-d  coming  from  Clermany 
in  19.39,  .Aero  Brand  from  C'anada  was 
all  that  could  Ik*  obtained,  pins  a  little 
Classed  from  Kngland.  Later  Canada 
began  shijrping  “eggs”  of  white  c>a- 
nide.  The  .Aero  Brand  had  been  in 
(lakes  and  the  German  stuff  “slices  of 
pie,”  to  pack  .solid  in  a  cylindrical  con¬ 
tainer  with  a  hole  down  the  middle  to 
hook  it  out. 


iN'arrciw  Vein  Outrropfl 

The  first  years  of  my  job  in  Nicara¬ 
gua  were,  specifically,  one  of  sabag- 
ing,  maylx*  of  scasenging.  It  was  only 
after  those  phases  had  Ix'en  accom¬ 
plished  that  the  idea  of  finding  a 
possible  extension  on  which  to  con¬ 
tinue  operations  came  up  for  consid- 


Kquipmenl  and  Heavy  Rainfall 

.A  (jnestion  is  often  asked  as  to  the 
adv  isability  of  putting  equipment  out 
of  doors  in  warm  climates,  where  there 
is  heavy  rainfall.  The  heaviest  rains 
1  have  ever  experienced  amounted  to 
3  in.  in  24  hours.  This  r('presents  only 
a  4?  increase  in  tonnage  of  circulating 
solution,  in  the  case  of  counter-current 
decantation.  .Also,  I  have  seen  all  this 
take  place  within  one  or  two  hours,  and 
that  means  an  increase  of  1(¥)?  during 
the  time.  Such  inten.se  and  heavy  rain¬ 
falls  are  extremely  rare,  but  when  they 
happen  they  can  play  havix:  in  many 
ways.  Most  of  the  trouble  with  out- 
iloor  installations  is  caused  by  the 
wind,  not  by  heavy  rains.  This  is  es¬ 
pecially  true  in  the  case  of  small  thick¬ 
eners.  I  have  had  no  experience  with 
flje  enormous  ones  shown  in  the  ads. 
But  with  ones  up  to  40  ft.  in  diameter, 
discharge  may  be  blown  so  as  to  take 
place  only  on  one  side,  or  to  blow'  a 
wave  right  over  the  side  of  the  tank. 
Building  the  ov  erflovv  trough  complete, 
instead  of  using  the  wall  of  the  tank 
for  the  outer  side,  using  a  higher  board 
for  the  inner  side,  and  offsetting  the 
trough  a  few  inches  from  the  side  of 
the  tank,  will  cause  discharge  to  take 
place  in  the  annular  space  betwt'en  the 
high  inside  Imard  of  the  trough,  hold¬ 
ing  back  the  wave. 

The  changes  in  the  flow  sheet  re- 
(juired  the  substitution  of  a  larger  com¬ 
pressor,  one  giving  200  c.f.m.  instead 
of  80  c.f.m.  It  is  not  ea.‘y  to  find  gbod 
sand  for  concrete  aggregate  anywhere 
in  Central  .America.  Tlie  custom  is  to 


eration.  The  field  and  the  outlook  were 
not  encouraging.  .All  known  outcrops 
w'cre  of  narrow  veins,  a  im-ter  in  width 
being  a  maximum.  To  mine  such  de¬ 
posits  jirofitably,  a  fair  persistency  of 
pay  ore  in  a  continuous  vein  of  great 
length  is  reejuired.  It  was  a  foregone 
conclusion  that  it  could  not  be  ex¬ 
pected  in  depth.  Two  factors  were  a 
must;  an  assay  grade  of  no  low  value, 
and  at  least  one  dimension  of  the  ore 
bwly  of  no  mean  proportions.  The 
mine  we  were  working  was  the  nar¬ 
rowest  vein  of  any  being  worked  in  the 
country.  The  workings  had  reached 
the  greatest  depth,  all  the  ore  had  to 
be  hoisted,  then  trammi*d  for  a  long 
(Continued  on  page  27) 
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\  ICTORY  CELEBRATION:  The  Cnion  Pacific  Coal  Company  officials  entertained  employes  and  guests  at  a  dinner-ceremony  in  Old  Timers’ 
Building.  Rock  Springs,  Wyoming,  to  celebrate  the  award  of  the  Sentinels  of  Safety  trophy  and  flag  to  the  Reliance  No.  7  miners. 

RELIANCE  No.  7  MINE 
AGAIN  WINS  SAFETY  HONORS 

Government  officials  and  industrial  leaders  meet  with  employes 
of  The  Union  Pacific  Coal  Company  to  participate  in 
th  e  award  of  the  Sentinels  of  Sa  fety  t  rophy 


Foh  the  second  consecutive  year, 
Heliance  \o.  7  mine  of  The  Union 
Pacific  C'oal  (Company  was  awarded 
the  Sentinels  of  Safety  tropliy  for  hav- 


I.  N.  B.AYLESS:  "During  the  past  two  years 
and  to  date  this  year  our  Reliance  No.  7 
miners  have  worked  approximately  900.000 
man-hours  w  ithout  a  lost-time  accident,"  said 
Mr.  Bayless,  president  of  the  coal  company. 
“We  hope  they  make  it  three  wins  in  a  row.” 


ing  liad  the  best  safety  record  among 
159  hitnmitioiis-coal  mines  enrolled  in 
the  1949  National  Safety  Comix-tition. 
Officials  of  the  company  were  hosts  to 
approximately  575  employes,  their 
wives,  and  friends  at  a  gala  dinner- 
ceremony  in  Old  Timers’  Building, 
lltK'k  Springs,  W’yoming,  September 
22, 1950,  to  honor  the  victorious  miners. 

■After  the  invocation  by  the  Rev- 
(‘rend  Thomas  Rodda,  everyone  en¬ 
joyed  a  delicious  dinner,  served  by  the 
Ladies  of  St.  Monica  Sodality,  and  an 
unusual  program  of  varied  musical 
selections.  The  ceremonies  began  with 
an  address  by  the  toastmaster,  H.  C. 
Livingston,  vice  president  of  ojiera- 
tions,  in  which  he  extended  his  per¬ 
sonal  congratulations,  and  those  of  his 
associates,  to  the  men  of  Reliance  No. 
7  mine  for  their  winning  records  in  a 
nation-wide  safety  contest  two  years 
in  a  row.  .At  the  conclusion  of  his  re¬ 
marks.  Mr.  Liv  ingston  introduced  the 
guests  at  the  speakers’  table,  including 
Wyoming’s  two  United  States  Senators, 
Joseph  C.  O’Mahoney  and  Lester  C. 
Hunt.  Each  .senator  responded  W'ith 


brief  messages  of  congratulations  to  the 
men  of  Reliance  No.  7  mine  for  their 
splendid  accomplishments,  and  ex¬ 
pressed  sincere  hope  for  continued  suc- 
C’ess  in  the  promotion  of  safety'  in  the 
company’s  mines, 

F.  N.  Bayless,  president  of  The  Union 


H.  C.  LIVINGSTON:  The  company’s  vice 
president  of  operations  opened  the  program 
by  extending  congratulations  to  the  Reliance 
miners  on  their  having  had  the  vest  records 
in  safety  in  a  nation-wide  contest  among  the 
bituminous-coal  mines  two  years  in  a  row. 
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Pacific  Coal  Company,  then  introduced 
A.  E.  Stoddard,  president  of  the  Union 
Pacific  Hailroad  Company,  as  the  guest 
speaker  of  tlie  evening.  In  his  opening 
remarks,  Mr.  Stoddard  said:  “What 
would  tfie  Union  Pacific  Railroad 
Company  do  without  The  Union  Pa¬ 
cific  Coal  Company?  We  have  to  have 
coal  to  ojK'rate  our  railroad  and  we  get 
it  from  your  company,  the  largest  pro¬ 
ducer  of  bituminous  coal  west  of  the 
Mississippi.  .\lso,  it  is  most  gratifying 
to  us  to  know  that  your  company  has 
some  of  the  best  miners  and  supers  isors 
in  the  coal-mining  business.  On  top  of 
all  this,  you  men  have  consistently 
made  the  best  safety  records  in  your 
group  in  these  national  contests. 

“Personally,  I  want  to  thank  each  of 
you,  and  that  includes  the  ladies — your 


LESTER  C.  HUNT:  The  junior  United 
States  Senator  from  Wyoming,  a  former 
governor  of  the  state,  expressed  the  hope 
that  the  Reliance  miners  would  continue  to 
make  records  in  the  National  Safety  Compe¬ 
tition  and  retain  possession  of  the  trophy. 


A.  E.  STODDARD;  "The  U.P.  system’s  48,000  railroaders  and  56,000  stockholders  join  with 
me  in  being  proud  of/ your  records  in  safe  operations  in  underground  coal  mines,”  A.  E. 
Stoddard,  president  of  the  Union  Pacific  Railroad  Company,  told  the  victorious  miners. 


wives  and  mothers — for  the  wonderful 
records  you  have  established  in  safety 
on  the  job.  And,  in  extending  my 
thanks,  I  speak  on  behalf  of  the  48,000 
railroaders  in  the  Union  Pacific  system 


and  for  the  56,000  stockholders  in  our 
company.  They  are,  as  I  am,  proud  of 
the  records  and  the  operating  i^erfonn- 
ances  that  you  have  accomplished. 

(Continued  on  page  29) 


AW.ARDING  THE  TROPHY:  On  behalf  of  Ids  associates,  I.  N.  Baylcss,  left,  president  of  The 
Union  Pacific  Coal  Company,  accepts  the  award  of  the  Sentinels  of  Safety  trophy  and  flag 
from  J.  I.  Horty,  managing  editor  of  The  Explosives  Engineer. 
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JOSEPH  C.  O  MAHONEY:  After  paying  tri¬ 
bute  to  the  Union  Pacific  miners  for  their 
accomplishments  in  safety  on  the  joh,  the 
senior  United  States  Senator  from  Wyoming 
said.  “Today,  as  never  before,  we  all  should 
become  sentinels  of  safetv.” 


m 


I 


MANACEMENT  PEilSONNEL:  Left  to  right,  E.  K.  Newman,  general  superintendent;  J.  II.  Cope,  assistant  section  foreman;  P.  W.  Cole, 
section  foreman;  Alfred  Trent,  section  foreman;  F.  C.  Cole,  foreman;  H.  E.  Demiey,  electrical  foreman;  C.  T.  Palmer,  maintenance  foreman; 

A.  J.  McCarty,  general  mine  foreman;  and  the  author. 

the  explosives  engineer  •  JAN'VAIIY-FEBRL’ARY,  ISSl 


An  Kfferlive  Warning  Signal 


Mining  Kentucky  Coal 

(Continued  from  page  9) 

singly  to  complete  the  blasting  opera¬ 
tion.  .Alxiut  52  tons  of  coal  are  realized 
in  each  cut,  which  represents  a  ratio 
of  about  6.1  tons  of  coal  per  iwund  of 
e.xplosives.  \  substantial  perc-entage  of 
block  and  egg  coal  is  generally  ob¬ 
tained  from  the  blasts. 


The  coal  is  trans|X)rted  from  the  face 
to  the  butt  entry  by  a  shaker  conveyor, 
where  it  is  dischargt*d  onto  a  30-in. 
rubber  belt.  The  belt  feeds  out  to  the 
mouth  of  the  butt  entry  and  discharges 
the  coal  through  a  steel  chute  down  a 
stojK*  to  the  “B”  seam  from  where  it 
is  loaded  into  6-ton  .\CF  drop-bottom 
cars.  Loaded  trips  are  pulled  outside 
with  13-ton  Jeffrey  trams  and  dumped 
into  two  76.5-ton  storage  bins.  .\s  the 
cars  pass  over  the  bins,  they  close  auto¬ 
matically  at  the  far  end  of  the  bins. 


TO  THE  TIPPLE:  The  coal  passes  through  the  bottom  of  the  storage  bins  by  way  of  the 
Syntron  vibrating  feeders  onto  a  48-in.  belt  that  conveys  it  through  an  enclosed  gallery  south¬ 
ward  across  the  valley  to  the  old  tipple  for  final  loading  into  railroad  cars. 


Soon  after  these  bins  were  put  in  use, 
difficulty  was  occasionally  experienced 
when  one  or  more  of  the  drop-bottom 
car  doors  failed  to  close.  As  a  result, 
a  warning  device  was  put  in  the  tipple. 
The  warning  signal  was  dev  ised  by  A. 
J.  McCart>’,  general  mine  foreman.  It 
consists  of  a  middle  rail  in  the  track  and 
a  stretch  of  4/0  trolley  wire  on  inverted 
hangers.  When  a  door  drops  on  the 
rail  and  the  trolley  wire,  an  electric 
circuit  is  made  through  dry  cell  bat¬ 
teries  to  a  loud  (Klaxon)  born  and 
warns  the  motorman  and  the  coupler 
that  the  door  is  down.  If  the  door 
cannot  be  closed,  the  remainder  of  the 
trip  can  be  pulled  through  the  bin 
and  backed  up,  to  be  pulled  over  the 
reclosing  device.  This  comparatively 
simple  warning  system  does  an  ex¬ 
ceptionally  effective  job  and  has  al¬ 
ready  effected  savings  many  times  its 
('riginal  c-ost. 

The  coal  passes  through  the  bottom 
of  the  storage  bins  by  way  of  the  Syn- 
tron  vibrating  feeders  onto  a  48-in. 
belt.  The  belt  conveys  the  coal  through 
an  enclosed  gallery  southward  across 
the  valley  to  the  old  tipple,  where  it  is 
loaded  into  railroad  cars  in  grades  of 
plus  5-in.,  5-in.  by  3-in.,  egg,  and  re¬ 
sultant.  After  being  weighed,  the 
loaded  cars  are  transported  to  Chicago 
during  the  winter  months  and  to 
Toledo  during  the  warmer  months,  for 
lake  transportation  to  Chicago. 

The  community  of  Benham,  main¬ 
tained  by  International  Harvester 
Company,  includes  houses  for  the  em¬ 
ployes,  grade  and  high  schools  that  arc- 
operated  under  the  Harlan  County 
Board  of  Education,  a  modern  hospital, 
a  movie,  a  post  office,  and  a  modern 


TOWN  BUILDINGS:  Company  buildings  in  Benham  include,  left  to  right,  the  store;  the  office 
headquarters;  the  post  office;  the  office  of  the  justice  of  the  peace;  the  credit  union  offices;  and 
the  hospital.  The  company  also  maintains  houses  and  schools  for  employes  and  their  families. 


SAFETY  BULLETIN  BOARD:  At  the  end  of  each  month  the  safety  record  of  each  miner  is 
registered  on  this  unique  bulletin  board,  designed  by  C.  W.  Trent,  company  safety  supervisor. 


store.  The  company  also  maintains  a 
well-lighted  stadium  for  playing  foot¬ 
ball  games  at  nigbt. 

The  management  and  oix;rating  per¬ 
sonnel  at  Benham  include  E.  K.  New¬ 
man,  general  superintendent;  C.  L. 


Griggs,  assistant  general  su{H-rinten- 
dent;  C.  H.  Irwin,  chief  engineer;  W. 
H.  Boatright,  master  mechanic;  A.  J. 
McCarty,  general  mine  foreman;  J.  W. 
Mowat,  industrial  relations  manager; 
and  T.  G.  Spuehler,  auditor. 


Tales  of  a  Gold  Miner  in  Niearaj^ua 


( Gontinued  from  page  23 ) 
distance,  and  the  pumping  of  mine 
water  had  to  be  kept  up  throughout  the 
year.  The  ore,  what  there  was  of  it, 
had  been  of  good  grade.  For  tbe  six 
years  of  operations,  the  total  expendi¬ 
tures  had  been  $8.30  a  ton,  including 
the  return  of  the  total  original  invest¬ 
ment  with  6%  interest  until  the  debt 
was  liquidated  en  tota.  There  was  no 
allowance  for  any  value  of  plant  or 
property,  with  gold  at  $35  an  ounce. 
It  was  the  custom  to  carry  all  assay 


plans,  metallurgical  accounts,  and  ac¬ 
counting  of  moneys,  on  the  basis  of 
gold  at  that  price,  with  uniform  ex¬ 
change  at  five  to  one.  Any  variation 
was  charged  to  cost  of  exchange.  The 
difference  between  the  actual  money 
received  from  the  refiner  per  ounce  of 
gold  and  its  standard  price  was  as¬ 
sessed  against  the  cost  of  refining.  It 
shows  up  a  little  better  in  reports  and 
statements  to  cut  off  the  few  cents  an 
ounce  that  can  be  effected  by  crediting 
gold  at  a  price  under  par,  and  at  the 


actual  amount  received  from  the  re¬ 
finer.  The  costs  of  production  totaled 
82%  of  the  expenditures. 

.\fter  Pearl  Harlx)r,  when  the  ques¬ 
tion  of  permitting  the  mines  to  con¬ 
tinue  operations  during  the  war  came 
up  for  consideration,  consent  was 
finally  given  on  condition  that  no  de¬ 
velopment  work  of  any  sort  on  new 
veins  would  be  done,  and  thr.t  such 
work  must  be  limited  strictly  to  the 
minimum  required  to  keep  the  mills 
supplied.  (To  be  continued.) 
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FOR  FUTURE  REFERENCE  .  .  . 

THE  EXPLOSIVES  ENGINEER 

The  six  issues  of  The  Explosives  Engineer  published  in  1950, 
which  comprise  Volume  28,  will  soon  he  availahle,  hound 
attractively  in  cloth.  These  will  he  sent  to  any  post-office 
address  in  the  United  States  and  Canada  for  $5.50  each, 
or  for  $4.25  to  post-office  addresses  in  other  countries. 

☆  ! 

.\ddress; 

THE  EXPLOSIVES  ENGINEER 
990  King  Street 
Wilmington,  Delaware 


IT  COSTS  LESS 
TO  OWN  THE  BEST! 

Put  Q  "Clipper"  to  work  ond  wotch  your 
footogo  incrooM  and  your  costs  docrooso. 
Writs  lor  lull  inlormotion. 

The  Loomis  Machine  Company 

TIFFIN,  OHIO 
Estoblishod  1842 


Explosivos  Users 


IF  YOU  ARE  EXPERIENCING 
OR  ANTICIPATE  LEGAL  OR 
PUBLIC  RELATIONS  PROBLEMS 
ARISING  FROM  BLASTING 


SEND  for  our  new  BROCHURE 
describing  our  Services— 

"Vibration  Problems  Connected  with 
Blasting;  Their  Solution  and  Control 
By  Seismograph  Recording" 

• 

PRICES  QUOTED 

VIBRATION  ENGINEERING  CO. 


131  N.  WYOMING  ST. 


HAZLETON,  PA. 


PHONE  5774 


Route  No.  128  in  Mat)tiarhu8elli« 

.\t  this  writing,  Cabot  C^onstruction 
Catmpany  forces  are  engaged  in  drilling 
and  blasting  80,(KK)  cu.  yds.  of  granite 
on  the  relocation  of  highway  Route  No. 
128.  In’tween  Lynnfield  and  Needham, 
Massachusetts.  This  new  unit  is  a  part 
of  the  huge  Northern  Circumferential 
Highway  Project  being  constructed  by 
individual  wntractors  tinder  the  spon¬ 
sorship  of  the  Massachusetts  Depart¬ 
ment  of  Public  Works.  The  blasted 
rock  is  titilized  in  the  fill  areas. 


ON  ROUTE  NO.  128:  The  80-D  Northwest  shovel  operator  found  easy  digging  in  this  hank 
of  blasted  granite  on  the  Route  No.  128  job. 


The  pro.ximit)’  of  tlwellings,  build¬ 
ings,  and  other  types  of  structures 
along  the  right-of-way  makes  neces¬ 
sary  the  most  careful  blasting  proce¬ 
dures.  Rock  in  the  deeper  cuts  is 
blasted  in  16-  and  20-ft.  lifts. 

Three  U.M\\’-4()  W'orthington  wagon 
drills,  powered  by  two  500-c.f.m. 
Worthington  compressors,  are  used  in 
drilling  holes  for  blasting.  The  holes, 


spaced  on  5  to  6-ft.  centers,  are  loaded 
with  lU  by  8-in.  cartridges  of  40?  Gel¬ 
atin  Extra,  on  a  ratio  of  .5  lb.  of  dyna¬ 
mite  to  1  cu.  yd.  of  rock.  The  2b-ft. 
holes  are  deckloaded.  The  charges  are 
primed  with  Short-Period  Delay  Elec¬ 
tric  Blasting  Caps  and  stemmed  with 
sand.  Blasts  are  fired  by  a  50-hole  blast¬ 
ing  machine.  To  date,  the  results  have 
been  uniformlv  excellent. 


.\fter  a  blast  was  fired,  the  drilling 
crews  started  drilling  holes  for  the  next 
blast  without  having  to  make  allow¬ 
ances  for  backbreak  or  irregularly  frac¬ 
tured  rock  from  pre\  ious  blasts.  High- 
Ixittom  rock  in  the  working  faces  was 
practically  eliminated. 


Blasting  Rock  Cuts 

(Ciontinued  from  page  19) 
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Reliance  No.  7  Mine 

( Continued  from  page  25 ) 

“We  have  15  subsidiar>'  companies 
in  our  organization,  and  the  coal  com¬ 
pany  is  one  of  the  outstanding  units,  if 
not  the  most  outstanding,  in  the  parent 
company.  As  I  have  said,  you  are  the 
largest  producer  of  coal  west  of  the 
Mississippi  River  and,  should  the  oc¬ 
casion  arise,  )’ou  could  become  larger 
than  you  are  today.  I  am  anxious  to 
see  a  plant  come  to  Rock  Springs  for 
the  extraction  of  oil  from  coal.  Also, 
1  am  \  ery  much  interested  in  a  turbine 
locomotive  that  will  use  coal  as  its  fuel, 
instead  of  oil,  gas,  or  other  protlucts. 
I  am  all  out  for  taking  everything  out 
of  coal  except  the  ash.  for  all  kinds  of 
fuel  and  power  uses  on  a  national  basis. 

"Let  me  say  to  you  again  that  all  of 
us  connected  with  Union  Pacific,  both 
in  the  railroad  end  of  the  business  and 
in  the  coal  company,  are  immensely 
proud  of  the  safety  records  of  Reliance 
No.  7  mine,  the  winners  of  the  Sentinels 
of  Safety  trophy  two  years  in  succes¬ 
sion.  I  sincerely  hope  you  win  it  again 
this  year.” 

Following  Mr.  Stoddard’s  address, 
the  toastmaster,  Mr.  Livingston,  in¬ 
troduced  J.  I.  Horty,  managing  ed¬ 
itor  of  The  Explosives  Engineeb, 
to  make  the  official  award  of  the 
Sentinels  of  Safety  trophy  and  flag 
to  the  men  of  Reliance  No.  7  mine. 
.After  congratulating  the  winning 
miners  on  recording  the  best  safetx' 
records  in  the  last  two  National  Safety 
Competitions.  Mr.  Horty  said:  “Union 
Pacific  Coal  Company’s  mines  have 
been  enrolled  in  the  National  Safety 
ComiX'tition  for  the  past  17  x'ears.  Dur¬ 
ing  those  17  years,  U.  P.  mines  won  the 
Sentinels  of  Safety  trophy  11  times. 
Such  outstanding  achievements  add  up 
to  the  fact  that  carefully  planned  pro¬ 
grams  of  safety  have  been,  and  are,  in 
force,  and  that  exeryone  from  top  to 


bottom  has  cooperated  to  make  them 
work.  But,  most  of  all,  it  means  that 
you  men  working  in  the  mines  have 
made  these  perfect  safety  records  pos¬ 
sible  because  of  your  own  good  judg¬ 
ment  and  common  sense.”  ’The  speaker 
then  presented  the  trophy  and  flag  to 
Mr.  Bayless. 

In  accepting  the  awards,  Mr.  Bayless 
said:  “The  ceremonies  this  evening 
mark  one  of  the  high  spots  in  our  com¬ 
pany’s  safety  efforts.  Reliance  is  well 
on  its  way  to  a  third  consecutive  vic*- 
tory,  not  hax  ing  had  a  single  lost-time 
accident  so  far  during  1950.  Its  record 
for  the  past  two  years  and  to  date  this 
year  totals  approximately  900,000  man¬ 
hours  without  a  lost-time  injury.”  The 
speaker  called  on  Leon  Wisniewski,  a 
machine  runner  in  the  winning  mine 
organization,  to  come  forward  and  re¬ 
ceive  the  trophy  and  flag  as  the  repre¬ 
sentative  of  his  associates  in  the  mine. 
■’Thank  vou,  .Mr.  Biiyless,  Mr.  Horty, 
and  The  Explosives  Engineer  maga¬ 
zine,”  remarked  Mr.  Wisniewski.  “It  is 
with  a  great  sense  of  pride  that  I,  on  be¬ 
half  of  my  associates,  accept  the  Sen¬ 
tinels  of  Safety  trophy  and  flag.  We 
find  ourselves  challenged  to  take  up  the 
work  of  promoting  even  better  stand¬ 
ards  of  safety.  We  will  do  everything 
we  can  to  help  in  the  development  of 
more  safety  consciousness,  not  only  in 
our  own  mine,  but,  by  our  example, 
in  other  coal  mines  throughout  the 
country.” 

Individual  Certificates  of  Achieve¬ 
ment  in  Safety  were  presented  by  E.  H. 
Denny,  U.  S.  Bureau  of  Mines  represen¬ 
tative  from  Denver,  Colorado,  to  Wil¬ 
liam  Spence,  mine  superintendent  of 
the  Reliance  district.  Later,  Mr.  Spence 
presented  a  certificate  to  each  man  in 
the  Reliance  No.  7  mine  organization. 

The  ceremonies  were  concluded  by 
the  pronouncement  of  benediction  by 
the  Rex  erend  Thomas  Rodda. 


CHANGE  OF  ADDRESS 
The  Explosives  Engineer— Circulation  Division 
Delatvare  Trust  Building,  Wilmington,  Delaware 
Please  change  the  address  of  my  subscription 

NAME  . 
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For  rocord-brooking  poiionncmc* . . . 
lor  ooM  ol  oporotion,  you  cem't  top  o 
McCarthy  Vortical  DrilL  Racontly,  on 
ono  dliiicxilt  Job,  workon  uiinq  Mc¬ 
Carthy  oguipmont  drUlod  on  8-inch 
holo  100  foot  doop  in  only  40  minutool 
Tho  dorrick  it  raiiod  ond  loworod  by 
hydraulic  power  .  .  .  finger  tip  coo- 
trolled  .  ,  .  and  a  60  H.  P.  gasoline 
motor  Is  port  oi  the  standard  e<|uipinent. 

The  McCarthy  Vertical  Drill,  manu¬ 
factured  by  The  Salem  Tool  Co.,  is 
odaptable  to  high  waU  ond  key  way 
drilling  and  diamond  drill  boring  .  .  . 
drills  90%  oi  oil  limestone  and  sand 
rock  formations,  ond  readily  burrows 
through  shale.  Send  today  for  com¬ 
plete  Information,  and  for  o  free  copy 
of  The  Salem  Tool  Compomy  booklet 

MINING  EQUIPMENT/j^ 
SINCE  1901 


THE  sAlEM  tool  COMPANY 
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CAGA  KN  EUMATIC 

TAAL  COMPANY 


FRAME  AND  RUNNING  GEAR  OF  AN  O-CE 
HORIZONTAL  DUPLEX  SIDE  CRANK  COMPRESSOR 


(^liiraiLO  Pneumatic’s  Class  O-CE  AIR  COM¬ 
PRESSORS  are  the  first  horizontal  iliiplex.  side 
crank  compressors  to  have  anti-friction  roller 
hearings  throughout . . .  spherical  roller  main  anil 
crankpin  hearings  . . .  heavy-duty  needle  bearings 
at  the  crosshead  pins. 

To  the  user,  “roller  hearings  throughout"  means 
easier  and  cheaper  maintenance,  and  no  possibil¬ 
ity  of  improper  hearing  adjustment  with  resultant 
serious  damage  to  frame  and  running  gear. 

Roller  crankpin  hearings  pt'rniit  the  use  of 
solid-end  connecting  rods— the  strongest,  safest 
type. 

This  revolutionary  innovation  is  made  |>ossihle 
hv  the  recent  development  of  the  oil  injection 
method  of  bearing  and  crank  disc  installation 
and  removal.  This  simple  method,  requiring  only 
a  hand-operated  oil  pump  and  ordinary  hand 
tiMtIs.  is  employed  also  for  the  application  or  re¬ 
moval  of  gears,  couplings  and  sleeves  on  shaft  ends. 

Class  O-CE  Motor-driven  ('ompressors  are  fur¬ 
nished  in  sizes  up  to  2(K)0  h.p. 

R"  rife  for  RuUelin  726-5 


m  SPHERICAL  ROLLER  MAIN  BEARINGS 

•  SPHERICAL  ROLLER  CRANKPIN  BEARINGS 

•  HEAVY-DUTY  NEEDLE  BEARINGS  AT  CROSSHEAD 


CLASS  O-CE  TVYO-STAGE  MOTOR-DRIVEN  COMPRESSOR 


FNEUMtTIC  TOOLS  •  *11  COMFIESSOIS  •  ELECTRIC  TOOLS  •  DIESEL  ENCINES 
lOCR  DRILLS  •  HTDRtULIC  TOOLS  •  VtCUUM  FUMFS  •  tVItTKM  ACCESSORIES 
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if  LIGHTWEIGHT  if  EASY  ONE  MAN 

only  750  lbs.  HANDLING 

★  FINGER-TIP  CONTROL  ★  POSITIVE  LOCKING  ^ 

BRAKES 


if  EASY  ONE  MAN 
HANDLING 


WRITE  FOR  BULLETIN,  OR 


JOY  MANUFACTURING  COMPANY 

\  GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  ■  PITTSBURGH  22,  PA. 

IN  CANADA  JOY  MANUFACTURING  COMPANY  (CANADA)  LIMITED,  GALT,  ONTARIO 
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*  Explosive  rower  ia  wKt  you  pay  for  when  you  buy  eXplosives. 
You  get  more  E.P.  Bor  your  dynamite  dollar  with  Hercules 
Hercomites*  and  GeBmites'  because  these  explosives  not  only 
give  better  breakagf  than  older-type  explosives,  but  are  more 
economical  to  use  tnan  extra  dynamites  and  gelatins.  And 
there’s  a  series  for  proctically  every  mining,  quarrying,  and 
construction  need. 

“Hercomites,"  for  example,  come  in  fast,  intermediate,  and 
slow  heaving-action  types.  One  series  is  especially  designed 
for  poorly  ventilated  places.  All  offer  improved  water  resist¬ 
ance  and,  like  "Gelamites,”  come  in  handy  Tamptite^  car¬ 
tridges.  For  full  information,  write  for  illustrated  booklet, 
“Hercomites  and  Gelamites  for  Lower  Blasting  Costs.” 


HERCULES  POWDER  COMPANY 


990  King  Street,  Wilmington,  Delaware 
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For  better  BLASTING! 


X  he  many  advantages  of  Primacord  make  it  the 
choice  where  safety,  simplicity  of  hookup,  and  ease 
of  handling  are  factors  to  be  considered. 

Primacord,  because  of  its  speed,  detonates  practi¬ 
cally  instantaneously,  yet  the  infinitesimal  lag  be¬ 
tween  holes  and  rows  of  holes  obtains  greatest  results 
from  a  minimum  quantity  of  explosives. 

Because  it  cannot  be  set  off  by  friction,  sparks  or 
ordinary  shock  and  is  impervious  to  stray  electrical 
currents,  Primacord  offers  a  safety  factor  to  many 
blasting  operations. 

Primacord  is  wound  on  easy  to  handle  lightweight 
spools,  so  that  loading  and  hook-ups  are  done  easily. 


but  resilient  and  easy  to  handle.  Reinforced  Prima¬ 
cord  has  the  same  detonating  qualities  as  other  Prima- 
cord-Bickford  types.  Weight  20  lbs.  i)er  1000-ft.  s{x>oL 


WIRE  COUNTERED  PRIMACORD.  Armored  with 
closely  stranded  brass  wire.  Wire  Countered  Prima¬ 
cord  is  the  answer  to  problems  involving  deep, 
ragged  holes  and  high  abrasive  conditions.  The  wire 
sheath  also  increases  the  tensile  strength  to  220 
lbs.  Weight  per  1000-ft.  spool,  35  lbs. 


4  Types  of  Primacord 


Primacord  is  made  in  four  standard  types,  each  de¬ 
signed  to  obtain  greatest  effectiveness  under  varying 
working  conditions  —  each  with  the  same  high  degree 
of  dependability. 


PLASTIC  REINFORCED  PRIMACORD.  To  meet  the 
demand  for  a  strong,  waterproof  detonating  cord 
resistant  to  abrasion  and  to  the  acids  commonly 
encountered,  Ensign-Bickford  developed  Plastic  Re¬ 
inforced  Primacord.  With  tensile  strength  of  250 
lbs.,  users  find  it  ideal  for  extremely  deep  holes, 
river  crossings,  or  where  water  is  a  problem.  Weighs 
22  lbs.  per  1000-ft.  spool. 


PLAIN  PRIMACORD.  For  shallow  holes  and  surface 
trunkline  use.  Plain  Primacord  is  recommended.  Al¬ 
though  light  in  weight  (a  1000-foot  spool  weighs 
only  19  lbs.)  it  has  tensile  strength  of  113  lbs. 


Blasters  who  use  Primacord  consistently  agree  there 
is  no  substitute.  For  complete  information,  consult 
your  explosives  supplier  ...  or  write  to  us  direct. 


THE  ENSIGN-BICKFORD  COMPANY 

Simsbury/  Connecticut 

Also  insign-Bhkford  Safety  Fuse  —  Since  1836 


REINFORCED  PRIMACORD.  For  deep  holes  where 
extra  tensile  strength  or  resistance  to  abrasion  are 
desirable,  depend  on  Reinforced  Primacord.  Tough, 


PRIMACORD-BICKFORD 


. . .  with  the  popular  l-R  “Big  Three" 

ROOF  BOLTIHG  COMBIHATIOH 


RP  38  “SHORT-LEG’*  STOPER 

mor*  power,  less  weight 

Light  in  weight,  well-balanced,  this  pow¬ 
erful,  ultra-compact  RP  38  "Short-Leg” 
Stoper  can  be  readily  handled  in  seams  as 
low  as  three  feet.  It  provides  automatic 
rotation  for  fast,  easy  drilling  of  roof 
holes,  and  has  plenty  of  power  for  driving 
roof  bolts. 

For  extra  heavy  drilling,  use  Model 
RP-48. 


SIZE  S34  IMPACT  WRENCH 
maximum  torque,  easy  operation 


Tightening  the  nuts  in  roof  bolt¬ 
ing  is  done  quickly,  easily  with 
the  I-R  534  Impact  Wrench.  This 
air-operated  tool  exerts  a  more 
powerful  turning  effect  than  that 
of  any  other  portable  wrench  of 
this  size.  Extra  deep  sockets  are 
available. 


CARSET  JACKBITS 

Cm  footer  drilling,  longer  life 

Widely-used,  long-lasting  Car- 
set  Jackbits,  with  inserts  of 
tungsten  carbide,  practically 
eliminate  bit  changing  and  the 
time  loss  this  means.  They  stay  sharp  longer.  In¬ 
crease  drilling  speed  50%  or  more. 


Your  nearest  I-R  representative  will  gladly  give  you 
further  information  on  roof-pinning  equipment.  Or 
write  Ingersoll-Rand.  1 1  Broadway,  New  York  4,  N.  Y. 

bigeRSoU'Rand  H 

^  11  BrMMwav.  M«w  Iterk  4.  M.  V. 


ROCK  DRILLS 
CONDENSeRS 


11  N«w  Vtrli  4,  N.  Y. 

»4r*B 

COMPRESSORS  •  AIR  TOOLS  •  TURBO  •  BLOWERS 
CENTRIFUGAL  PUMPS  •  DIESEL  AND  GAS  ENGINES 


